






A field of Upland long-staple cotton with open bolls awaiting pickers, This field made one and one-half bah per acre, 
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PREFACE 


A book which treats of cotton in its various phases must nuake 
at least a brief survey of many fields, for the tojhe is broad, and 
information on it is widely scattc'red. t^everal books hav(' been 
writt('n on this subject, but much of the material in these is out of 
dat(' on account both of comnu'rcial changes and of new infor¬ 
mation now available as a result of scientific n'search. It is the 
object of th(' pres(‘nt volume to brinp; together, in com])act form, 
a cotisid(Tal)l(' body of information concerning the most important 
asp(!cts of cotton and tin* cotton indTistry. 

In the treatment of the subject a brief historical survey is first 
made. This is followed by a discussion of the cotton plant in 
vario\xs relationships—its botanixad s]iecies, agricultural varietu's, 
morphology, jdiysiology, rx'prodiudion, and heredity. Next, there 
is a disc.ussion of subjects relating to cotton production—(!ot- 
ton breeding, fertilizers, soils, climate, (ailture, diseases, harvi'st- 
ing, and ginning. This is follow(‘d, in turn, by a review of phases 
of cotton marketing—clas.sing, cotton marketing proper, and 
cotton exchanges. Finally, jjrodxicts and uses of different parts 
of the cot ton jxlant are considered. 

Some mention is mad(‘ of cottons in foreign countries and the 
conditions under which they are grown, but, in the main, the 
material here included applies especially to the upland (‘otton 
district of the American (lotion Bxilt. Borne of the views 
advanced may have been unduly influenced by the writer’s 
exixericnce in Mississiixpi wln-rc he has spent many days in cotton 
fields engaged in cotton breeding. 
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COTTON 


CHAI’TIOR I 

HISTORY OF COTTON AND THE COTTON INDUSTRY* 


Tlio origin of the word “(^ot(o)i” and llie dato wIkmi it, wa.s 
first. ns('(i in its present, meaning arc s(mie\vliat. miec'rlain. At 
first it meant merely a fine i(’xtile, and 1li(; word was broad 
enoiigli to include flax. Walt," an JOnglish authority on cotton, 
who has inv('st,igat('d tlu^ d(Ti^'ation of the word and various 
w’ords in diff('rent languages expressing the same idea, has the 
following to say: “The Sanskrit word kdrpdxd-i, usually rendered 
‘cotton,’ is connected with the Greek and Latin karpaxos and 
carbaxua, but ineant oiiginally Spanish flax.” The English 
word “cotton” canu' from the Arabic w'ord qniim, or kutun. 

The earliest historical n'cords show man using various fibers 
in the manufacture of cloth. W^ool was the principal fiber used 
in early tinif'S in wesl('rii Asia and in southern Kuropf', flax in 
northern Euro|)e, .silk in China, and cotton in India. The inhab¬ 
itants of th(^ various regions leariK'd in some way to convert fibers 
into a cloth that would .serve their iK'ods. 

When Cotton Was First Used. —AVhen tlus cotton fiber w'as 
first woven into cloth is not knowm, but the time evidently 
antedates histoiy. Gulati and 'rurm'r'- report, that in some 
recent excavations at Moluuijo-daro in the v.alley of the Indus 
in northw'(\st.ern India, some fragments of cott,ou cloth and string 
were unearthed. Archaeological evidence indicates that they 
dat(‘ back to about 3()()0 n.c. A microscopical (examination 
showed typical cotton fibers of the arborenm type; which is 
grown in India at pn'sent. Cotton fabrics have also been found 
in prehistoric piK'blo ruins in Arizona. McGregor*''* states, 
“ Material from prehistoric^ sites indic-ates that three types (jf yarn 

* Nuiiil)ercd rofi^renccs throughout arc to the “IMenncje.s” at the close of 
each chapter. 
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wore spun: weaving yarn, sewing thread, and string. Three 
variations of simple weaves were noted, desponding on the amount 
of twist of the weft thn^ads, tlu' n'sultiiig clotli grading from 
soft, loose^ly wuv(‘n to tough eanvas-like fabries.” 

Tlus first ref(T(sn(so in libTalure to cotton, so far as is kjiown at 
})r(‘S(‘iit, is to b(^ found in a Hindu Rig-Vesda hymn.-'' This hymn 
was written fifteem (se^nturieis before Christ and mentions “threads 
in the loom/' sliowing that cotton was already Ixang used in 
weaving. The ancient Hindu iaw's in the religious books of 
Mann nuord its us(‘ about 800 b.u., but it is to be iiifern^d that 
lh(* plant: and fiber liad ]K)th be(Mj known f(yr gemmations before 
that dat(‘. It w^as specified in the laws tha-t- the sacrificial thread 
of the Brahman must be made of cottoii {htrpaf^i),^ Herodotus 
(484-425 n.c.) said: 

There trecis which grow wild there [India] the fruit of which is a 
Avool exceeding in beauty and goodness that of slieej). The Indians 
make ilieir clothes of this tree wool. 


Theophrastus (372-287 b.c.)' gives a little liglit oji cotton 
(udtivatiou in India at an early day. Ho says: 

The trees from Mdiich tlic Indians make clotli have a leaf like that of 
tlie black mulberry, l>ut the whole plant rescmliles the dog rose. They 
sot them in plains arranged in rows so as to look like vines at a distance. 

N('ar(duis,^ the admiral of Alcixamku' the Gnvit, who conducted 
an army along the shores of southeastern Asia about 327 n.c., 
r(*j>orted: 

There are trees in India bearing, as it were, bunches of wool, Tlic 
natives make linen garments of it, wearing a shirt Avhich reached to tlie 
middle of the leg, a sheet folded around the shoulders, and a turban 
rolled round the lu*ad, and the linen made by them from this substance 
was fine, and Avhiter than any other. 

From references made to cotton by various early writers, it 
a])pears tliat not onty did the Hindus grow c-otton and use it, in 
making cloth from ancient times but that for 3,000 years India 
was the center of the cott-oa industry. Some of the cloth made 
by the Indians with primitive distaffs and rude looms was not 
equaled for delicacy and texture until the nineteenth century. 
Marco Polo, a Venetian, who travehnl in Asia in the thirteenth 
century, mcuitions the coast of Coromandd (Madras, India) as 


tilSTORY OF COTTON AND THE COTTON INDU^^TRY 3 


producing “the finest and most beautiful cottons tliat are to be 
found in any part of the world.Others described the IiuHau 
calicuts (calicoes) as being 

. . . so fine you can liardly feel them in your Imnd, and the thread 
when spun is scarce discernible. . . . Wlien muslin is laid on the 
grass to bleach and dew lias fallen on it, it is no longer discernible. 


Poetic writers of the Orient, spoke of tbeso fabrics as “vvidis of 
woven wind.” 

Hindu Textile Machinery. —Tlu* iiiaeliiiK^ry used by tlie 
an(‘i(uit Hindus in ginning, spinning, and weaving cotton was of 
the most primitive type. The gin was a small roll(T gin ealh'd 
“churka/^ consisting of two upright pieces between which wen* 
two horizontal rollers so set that they almost touch(*d and to 
one of which a crank was attached. They luwl a few longitudinal 
flutes on the surface. The cotton seed wit.h lint attaclu'd w^as fed 
between the rollers on one side. The lint was caught by th(^ 
rollers and passed on through, but the seed, being larger, could 
not do so and were thus sej)arated from the lint. (A gin of this 
type can be used successfully only with cotton that gins easil}^ 
as, for instance, Sea Islaiul or other smooth-seeded varioti(*s.) 

The ginned lint was “ bowed'' b(*fore being spun. This proc.(*ss 
loosened neps or kiiolted inass<*s of fillers, making the whole mass 
of (H)tton loose and fluffy, (hiisiderablc trash and foreign matter 
were also shaken out. Scherer'* describes the bowing proo(\ss as 
follows; 


The bow was an interesting contrivance of clastic wood made still 
more vibrant by the tension of taut cords. A workman, placing his 
bow in contact with a mass of lint, would strike the resounding strings 
with a wooden hammer, so that powerful vibrations forced o|)cn the 
knots of cotton, shook free the small rubbish of the fields, and produced 
a mass of downy fleece. 

After the bowing process llie lint was sjnin into a thread by 
a woman, who used (dtlmr a ojie-tliread spiruiing vvli(*el or siinjily 
a distaff. The (piality of Itu; thread depended o]i the skill ami 
dexte,rity of the sjnnuer^s fiugc^rs. 

The Hindu weaver accomplislied the greatest wonders of all. 
Scherer^ says: 

Cotton, having been ginned and bowed and then spun into delicate 
yarn, was passed on to this magical master craftsman, plying liis trade 



4 


COTTON 


under the friendly f^hfide of a tree. A handful of reeds, with balances 
susj)eiided from overhan^iufr l)raTicli(‘s, made up liis frail apparatus, the 
workirian .sittinfj; in a j)it IxauNitli it, liis f»reat toes treadling with looped 
threads, liis hands wielding the wide shuttle-batten, the warp lieing 
stretched out along the ground. 

Myths about Cotton, —During tln^ Middle Ages most of the 
knowh^dgt^ of distant countries was obtaiiuxl from travelers and 
explonTs who liad visited those lands. ''rh(\s() early voyagers 
W(Te much int-(T(\sted in producing an effect on their hearers 
and W(Te not very careful about the scientific accairacy of their 
statojnents. In fa(*t, many strange and fabulous tal(‘s wove told, 
among th(;m the story of the \'egetablo Lamb, or Zoo])}»yte, a 
b{nng part, animal and part plant,. 

Schenrr^ (]Uotes the following d(*s<Ti]>t.i<)n of the Veg(d-ab)e 
liamb of S(‘.ythia, or the Borainetz of Scythia. 


It was in form like a lamb, and from its navel grew a stem or root by 
which this Zoephjde, or plant-animal, was fixi'd, attacluHl like a gourd 
to the soil below tlie surface of the ground, and, according to tlie length 
of its stem or root, it devoured all the herbage wliicli it was able to reach 
within the circle of its tether. The hunters who went in search of 
tliis creature were unable to capture or remove it until they had suc¬ 
ceeded in cutting the stem by well-aimed arrows or darts, Mdicn the 
iiniriial immediately fell prostrate to the earth and died. Its hones 
being placed with certain ceremonies and incantations in the mouth of 
one desiring to foretell the future, he was instantly seized with the 
spirit of divination, and endowed with the gift of projihecy. 


Anfither story was to the effiu^t that there was a little lamb 
within each boll and the lint within the boll was borne by this 
little lamb. Sir John Mandcvillc, a travch^r who is said to hav e 
set out from England about 1322, mentions this strange plnmom- 
enon. He says: 

Another passing inarvolous thing may be relatt^d, whicli, however, I 
saw not myself but heard from trustworthy persons. And when these 
ho ripe [referring to the bolls] they burst, and a little beast is found inside 
like a small Iamb, so they have ])oth melons and meat. And though 
some, peradveiiture, may find that liard to believe, yet it may be quite 
true. 

Cotton lint or floss resembles fine wool, and those who have 
never seen a plant producing such material would naturally think 
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that it must bo an animal produol. Thus it booamo oasy for 
tho travoJors to find bc'licn'ors in (hoir highly iinu^inalivo tales. 

The Cotton Industry in India during Later Times.— As Ims 
b(‘('n shown, India yvry c'UJ'ly took front rank in (In' cotton indus¬ 
try and was IIk* loading cot Ion country of tlio world for ixaliaps 
.'TtHK) y(‘ars. Thc^ nathn*s gnav tho j)lant oxtonsivoly and made 
sufficient cloil) to su|)])ly tlioir own luu'ds and to sni)p]y traders, 
who carried it io fonagn lands. With their ])rimitivo e(|nipm(Mit 
tliey \^(‘re abh* to weave muslins of sucli delhaite texture that. 
Ilu‘y were not fH|uaJed in finen(\ss by that of aiH>lher country 
])rior to the lattca* half of (h<* nineteenth ccajtnry. 

Although col Ion has l)e(‘n grown in India for ages, progr(\ss 
in iin|)roving 1h(‘ yiehl of varieties and quality of staph? has Ix^eu 
V(‘ry slow. Tho yiehl p<?r acr(? at ])reseni> is less than 100 ])t)iinds 
of lint cotton, and the staph* length is largely h'ss than *2 inch. 
The grade* is very low because of the large amount of dirt, loaf 
trash, etc., in the lint. 

The area of India lying within the Cotton Belt is, according to 
Handyd 874,880,000 acres, or an area about twice that of tlx? 
cotton stat,(*s of tlu; Unit-(nl Htates. Much of tliis area (consists 


of very f(*rlile land, but tlie climate is not so favorable as that 
p^(;^'ailing in the American Cotton Belt. A part of the area has 
scanty rainfall, whcnnis Other parts liavo too iniieli—as much 
as 500 inches ])er annum in some jdaces. The Deccan, or 
C-cntral India, is the great cotton se(?tiou of tho comitry. It is 
an elevated tableland, with sj)h;ndid fertile soil wdii(*h holds 
moisture well. Most- of the ex]>ort cot ton is raised in this r(*gion 
and finds its outlet, through tho port of Bomba 3 ^ As wns shown 
above, the comjjaralive cotton production of India is low. '’J'his 
might be increased considcu'ably if there were sufficient demand. 
During the. period of the Civil War in the United States (186T- 
1865), when the American supply was greatly reduced, there was 
a temporary incr(;asc in prodxudion. The estimated yield in 
1934-1935 was 4,065,000 bahis of 500 pounds each. 

*For many years tho hand looms consumed most of the cotton 
produced in India. In 1854, a power mill was built at Bombay. 
This was followed by anoth(*r the* next year and by several more* 
the next few years. In 1861, there were 12 mills in India; and 
ill 1919, 263. Home consumption in 1933-1934 was 1,839,000 
bales—about 45 per cent of the production. 



6 


COTTON 


More than half the Indian crop is exported. Japan gets more 
of this than any other country. About a third of the cotton 
producc'd is exported in llu' form of yarn, the bidk of wliicli 
goes to China. India iini)orts a limited amount^ of raw cotton 
from America and a large amount of cotton goods from Great 
Britain. 

Cotton in China.—Cottoji was introdu(^ed into China from 
India in early timesj but there are no records sltowing the exact 
dat(^ ''J'htu’e was from early days considerable trade witli India 
botli by land (\aravans and l)y small boats moving along the coast 
of the two (‘ountries. Colton seed naturally found its way into 
China, I>ut for many years cotton plants were grown only as 
oriiameiitals. The Chinesi^ peoi)l(‘, until comj^aratively recent 
times, were very reluctant to mak(i any change in habits, maimer 
of <lress, government, or lousiness; so they continued to use th(‘ 
same fibers for making clothing tliat tla^ir fathers had usexl, even 
though cotton was better and eheapiT. It was not until about 
A.D. 1300 that cotton came into general use, but since that time 
its use has spread exbuisively. At present several million bales 
are produced and consumed annually. Since a large part of 
this cotton is used in the home and do(\s not reach the market, 
it is impossible to get any reliable data on tlie amount produced. 
The U. S. Bureau of Agricultural Economics (\stimatcd the crop 
for the year 1934-1035 at 3,125,000 bales of 478 pounds lint ea(*h. 

Very primitive methods of cidtiire ar(j in ust^ in China, the seed 
being either sown broadcast or planted in liills in patches ranging 
in size from a few square yards to 2 acres and cultivated by 
hand. Much of the land is very fertile, and good yields are 
obtained. Labor is abundant, and the climate satisfactory, but 
the groat need for using the land for food crops will tend to 
prevent the increase of cotton growing. Tlu'. main cotton- 
producing areas are the valleys of the Yellow lliver, or Hwang 
Ho, and of the Yangtze Kiaiig. 

The varieties grown are mostly of the Asiatic type. They 
have small bolls of rathcir low lint percentage, with a coarse 
staple about iiicli in length. Commonly the entire boll is 
pulled from the stalk, and the cotton is picked from the bolls 
later at the grower's convenience. The lint obtained is said to 
be clean and white. Recently some American upland varieties 
which have been grown and acclimated at the University of 
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Nanking have yielded well and given an excellent quality of lint. 
This shows that Ameri(!an varieties, if handled properly, can b(^ 
grown there to advaiilage. 

''f'he Hindu churka, or haud-powc'r roller gin, is listed in ginning 
the cotton used in the home; the bow is used for cleaning, and the 
hand lo(»ni for weaving. According to llandj''/ but lit tle cotton 
is sold. What surplus then' is, is made; into clotli by tl)e women 
of the family, and the cloth sold in the neighborhood. Oil is 
expross('d from tlie s(*ed and used for illuminating j)iirposes. 
The cotton stalks are })rescrved for fuel. It is estimat'd by 
Garsid<'^ tliat tlie cotton mills of China contain about 4,680,000 
spindles and use about half a million bales of nativ(; in addition 
to a small amount of imported cotton. 

China, ac^cording to Todd/ exports annually about a quart er of 
a million bales, most of which goes to Japan, but some to America 
and Germany. She imports a small amount of raw cotton from 
India and a considerable quantity of cotton yarn from India and 
Japan. 

Japan. —Japan proper produces very little cotton, but she has 
become a great manufacturing country, her mills containing 
more than 9,000,000 spindles and consuming annually more than 
3,500,000 bah's of cotton. The major portion of tliis yield comes 
from India and the United States. 

Korea, or Chosen, which became a pari of tlie Japanese Empire 
in 1910, is a promising new" source of cotton for Japan. Cotton 
was introduced into Korc'a from China about 500 years ago, and 
Chinese A\arieties and methods of culture were used until rocc'ntly. 
When Japan took over the country, much encouragc'inont was 
riven to cotton growing. American varieties were introdm^ed, 
seed farms were established, and a cotton-cultivation association 
was formed. In 1934-1935, the production w^as 136,000 bales. 
Japan takes most of the cotton tJiat is exported. 

Indo-China and Siam. —These countries produce a limited 
amount of cotton, the most important of which is the Cambodia 
variety, growm in the province of Cambodia. Wilhin the last 
few years, this variety has made a si)lendid sliowing in parts of 
India. During the year 1933-1934, Indo-China produced 5,649 
bales; and Siam, 3,244. 

East Indies. —Cotton is cultivated in all parts of Java, but 
the total amount produced is not great. Handy^ estimated the 
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animal production to be about 6,500 bales of 400 pounds each. 
Much of the cotton srown is used in shifRiig cushions, mat- 
tn^sses, et<;. A small amount, is also ^^rowii in that yiart of Siam 
Avhich is in the Malay States; this is nuuh^ into coarse cloth with 
the primitive honuMiiade machines in use in tlie home's there. 
The more at.tra<*ii\'e im])orted niachine-nuKh* fabrics arc dis- 
j)lacin|>: the lionu^spun ^anm'iits. A small amount of cotton is 
<*x])orted from the J^]asl Indies to lOurope. 

Western Asia. —Cotton is j!;rown in various ]iarts of western 
Asia, the area l)einfi^ widely scattered and small compan'd with 
those in tlie United States and India. The ])rincij)al districts 
are in Russian Turkc'stan, P(*rsia, and Asia Minor. 

Cotton has been ^rown in parts of W(\st('rn Asia siiua', aiuieut 
times. It was S('('n ^nnvinj;* on th(' island of Tylos in the Persian 
Gulf by Pliny (a.d. 23—79) and in Arabia ))y Th(H)plir;istus. 
It was probably introduced into these regions and in other 
jiarts of wt'stern Asia from India. Until comparativ(*ly r(M*(‘nt]y, 
cotton growin^^ was not a princi])al industry evcMi with the pc'oplc 
that grew it. It was grown on land not mnnh'd for such food 
crops as Avheat,, ric-e, and liarley, and consequently no great 
amount was raised. "Phat whicli was iirodmanl was for domestic 
use only. The high jirices brouglit about by the scar(*iiy during 
the Civil War jxTiod in America stimulated the cot ton-growing 
industry everywliere. Russia, after coiKpuaing Turlo^stan, also 
fostered cotton growing so as to have a greater sup[)ly of lint for 
her mills. The rainfall in Turkestan is so scanty that irrigation 
must be practiced. Water is sui)plied by a number of rivers 
flowing from the mountains to the plains districts. The soils 
are of clay mixture, which is not easily permeable to water, and 
are fertile, being enriched by alluvial deposits from the 
rivers. 

Most of the varieties formerly grown in the Asiati(i districts 
just mentioned are native and belong to tlie species Gosnypimn 
herbaccum. These varieties have a short, rougli staple and are 
similar to Indian varieties. American varieties have be('n tried 
with varying degrees of succiess. Sea Island has naturally proved 
a failure, not being adapted to dry regions. Upland varieties 
which have been ac(!limated have been more successful. 

Recently the Soviet Union, in an effort to make the country 
self-sufficient in respect to (;otton supplies, has fostered an increase 
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in production. Varieties have been imported from various coun¬ 
tries, cotion-l)reeding stations established, and new methods 
of culture introduced, and the cotton-growing area has been 
extended in J^uropean Russia and to the northward in tlio Asiatic 
areas. In 1917, according to the Bureau of the Census Report,^ 
the cotton produdioii of Russia was 605,000 bales (from Turke¬ 
stan and Transcaucasia). In 1921, the production had decreased 
to 95,000 bales, owing to the unsettled conditions prevailing. It 
is the }>n^sent plan of the Russian government to increase the 
annual production to 3,200,000 bales. The yield in 1933-1934 
was 1,73S,000 bales. 

Russia has noed for all the cotton she can grow, and probably 
mon^. Garsidc^^^ reported the numlxT of cotton spindles in mills 
in Russia in 1934 as 9,800,000. Home spinning and wx^aving 
call for an additional supply of cotton. 

Persia produ(;es annually about 140,000 bales of cotton. The 
varieties grown are native and similar to the Russian. The 
cotton grown is of an inferior type and of low grade. On account 
of the scanty rainfall, irrigation is badly needed. Private wells 
are used to some extt'nt. Most of the crop is sold to Russia. 

Tlie ])roA'in(a\s of Adana, Aydin, and Aleppo in Asia Minor 
produce a limit(‘d amount of cotton. In 1913-1914, this amounted 
to approximately 150,000 bales weighing 440 pounds each. The 
climate of Adana is comparable to tliat of Egypt. The native 
cottons grown are similar to the Russian, American cottons 
have been introduced and found to pay better than the native. 
Most of the pn^duct goes to mills in Continental Europe, 

Southern Europe.—The only cotton-producing area of much 
consequence in southern Europe is Transcaucasia. This prov¬ 
ince produced 124,000 bales in 1912, according to Shepporson.® 
The climate, soils, cultural conditions, and varieties used in this 
region are similar to those of Turkestan. 

Greece grows some cotton on the plains of Boeotia and in 
Salonika. Todd^ reports that the average crop is about 30,000 
bales. American, Egyptian, and native cottons are grown. No 
cotton is exported. 

A small amount of cotton is grown in the southern part of 
Italy and on the island of Malta. 

Cotton is said to have been introduced into Spain in the tenth 
century. Recently an attempt has been made there to revive 
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inUTOst in cotton and 18,533 bales wore produced in 

1933-1034. 

Egypt.— T he civilization of EsYP*' dates l)ack nearly fifty ceii- 
turi(\s, hut uo reliable evid(;n(‘e has Ix'on found to prove that 
(*()tton was in use then^ ])rior to 200 n.c. Clothinp; and fabrics 
found i*i uuci(‘rit t.oinbs were made from flax in most instances 
and nev(T from cotton. It seems odd that a country with such 
an anci(Mit (dvilization and one so activ(^ in the trade of tlu^ 
world siiouJd ho slow in makijig use of a valuable })lant like cotton. 
Balls” thinks it is stran^(^ that no evidence of th(^ use of cotton 
by the ancient k]fi;yi)tiaiis has been found and believes it possible 
that it may yet be discovered. He says that it may b(^ that 
some “lucky excavation or casual glance through a microscnpc^ 
w ill suddenly extcmd th(^ known history of cotton in Egypt two or 
three thousand yc^ars/' 

Wild (lottons are found growing in parts of Africa, especially 
in th(^ Sudan. These may be indigenous, but no e(u*l.ainty can 
be at tached to this poijit, since seed may have been distributed by 
Aral) traders who covered the continent years ago. DofiniU' 
information on the culture of cotton in various parts of Egypt 
prior to 1800 is lacking. It is known, however, that cotton has 
been grown and an ex(;ellent quality of staple i)roduced in th(^ 
ui)p(T regions of the Nile for a long period of time. 

Definite^ descriptions of certain speci(is of cotton being growji 
in Egypt in 1800 and a brief sketch of the cot ton-growing industry 
were made by members of the French expedition that invaded 
Egypt about that time. Balls® gives the following abstra(*t 
from llieir writings: 


tSoinc cotton fields exist in almost all parts, yet the crop is jieeuliar 
to the most stJiitlierly ])ortion of U])j)er Egypt, and to the Delta. 

Thebes J^rovince: G. arborcscciis, Sown at intervals of a metre on 
ridges between hods, 200 hods to the feddan; bainia and molochieh 
on the same ground. Sown mostly in April; flowers after 5 to (3 months; 
first flowers take 00 days to mature. If sown in July, no bolls arc open 
till early March of the following year. Bolls are picked bodily, i)laced 
to dry in the sun, and the ccaillvs are removed by hand, h'iclds never 
bigger than tlirec feddans. Same j)lant lasts 8 to 10 years. Never 
topped, but dry l)ranclies are broken off, maximum yield in third year 
being 300 roils per feddan. Used aux fahriques du toile dii pays and 
more highly esteemed than Syrian. 
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Delta: f?. hcrbaceum. Only grown as an annual. Sown in early April 
after wheat. Tliroe waterings during the 5 months that it remains in 
the soil, the third being at flood time. Harvest in early September. . . . 
Near Samanoud gives 180 to 240 rotls per feddan. Price 16 pataques 
per cantar when sea is free; 9 pataques in time of war. In Mansourah 
jjrovince it is resown every year, but not pulled up, the bolls being 
gathered bodily as they ripen. 

It appears that at the time mentioned, or at the clovse of the 
eighteenth century, two very distinct species of cotton were being 
grown in Egypt, one a tree cotton grown in Upper l^gypt and 
the otlier an annual grown in Lower lOgypt, or the Delta district. 
The latter is thought by Balls^ to liave been \dcntical with the 
native cotton grown in western Asia. 

The year 1820 marks the beginning of a new era in cotton 
growing in ICgypt, it being the year that JumePs tree cotton was 
first grown commercially in Lower Egypt. Professor W. L. Balls, 
formerly botanist for the Khedivial Agricultural Society, has 
si)ont several y(iars studying cotton in Egypt and is probably bet¬ 
ter qualified to outline its history than any other man. He 
says 

The cultivation of this short-staple Asiatic cotton [the annual species 
mentioned above] died out in consequence of the economic development 
of Jumel’s plant, and the last trace wc find is a record in 1840 stating 
that it is almost extinct. 

The tree cotton from Upper Egypt was next brought forward under 
aegis of Moham med Ali, founder of the Khediviate, at the suggestion of 
M. Jumel, a I^'ranco-Swiss engineer. Taken from the garden of Maho 
Bey, in Cairo, it was propagated rapidly from the year 1820 under a 
system of state control, and soon displaced the Asiatic type. The 
brown, long, strong lint, readily ginned from the almost naked seed, 
quickly made its reputation with the spinners, and this type of lint 
has been typical of the Egyptian product ever since. 

To trace the origin of the present cultivated varieties from this stock 
is almost impossible. Still, the following interpretation meets all the 
facts at present known. 

The success of Jumel’s tree cotton led to the importation and trial 
of other cottons, notably Sea Island. Importations of tliis latter strain, 
an annual in habit, have continued to the present day. It is not very 
successful in Egyi)t, yielding lightly and suffering unduly from “shed¬ 
ding,” but the lint is often of good quality, equal to that of Georgia's 
and Florida's, The state control of the seed supply became disorgan- 
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ized after a time, })artly in coiiHcqucnce of Moliamrned All’s military 
activities, ami tlie inevitable mixijij; of two seed stocks was accelerated. 
'Phis mixing, combined with natural crossinfi;, led to the formation of 
splitting; forms, some of wliicli were annual but bnmii linted, and these 
f^avo rise to tlie Ashinouni stock or old ^‘Jirown Kgy])tiau,” wliicli 
dominated ihe held.s up to 18S7. The tree ty])e di.sai)peared in cemse- 
quence of its greater liability to daTnage from insect pests, sucli as tlie 
l)oll worm {Earias in.stila?ia)j wliich was definitely recorded in Kgyi)t 
as early as LS7h, and also on account of better cultivation obtaiiual with 
plants of annual liabit. '’J'he only remaining trace of its influence is 
tlie ])resence of abnormally tall rogiuis uj) to four metres in licight in the 
held. Tlie Ifamouli variet}'' was possibly an intermediate stage in this 
jnocess of extinction by artificial and natural selection. 

From tlie Ashmouni stock came the Afifi, in .1887, by s(‘lectioii, prob¬ 
ably natural in part, and from this now deg(merate comjdex of subvarie¬ 
ties and splitting forms other varieties have betm seleetiMl. TUv. 
Ashmouni stock was driven into there improved 

itself until it is now' making a reputation anew. 

'Phe relatively white lint of the Sea Island stock has always lieen a 
feature of at least one I'^gyptian variety, such as Abyad and (lallini, 
l>oth extinct, and the modern Abbassi. Cuillini in })articular, while 
possc'ssing tiu; bigger boll, liiglier yield, and “climatii; suitability” 
of its Peru via n-ty})e ancestor, was a very fine cotton, which controlled 
the fine sjniming market for years, until it deteriorated through mixture 
and crossing and was driven into oblivion by competition with (h'orgia’s 
and J'’lorida’s, its own ancestors. Galliiii has been revenged of late 
years on its owm unnatural amuistors l>y the modern Yannovitcli, itself 
a single jdant selection from the Afifi complex. 

The apjiarcnt identity of all the modern varieties of Eg>q)tian cotton 
in external appearance—for even when grown side l)y side they arc 
scarcely distinguishable—is the natural result of their origin from two 
related stocks. 


The eollon-growdng area of Egypt consists of a narrow strip 
sonu* 550 miles long along the Nile and the fan-sliape<l delta, 
containing about 4,000,000 acres, at the mouth of the river. 
The soil is alluvial and very fertile. The rainfall is so scanty 
(from 1 to 8 inches) that irrigation must be practiced everywhere. 
No land can be used unless wmter can be carried to it from the 
Nile. The area is tlnis limited by the watcT supply available 
during the growing season. To iiuToase this su}>ply is a <lifficult 
matter. Consequently, there is not mu(di chance for increasing 
the cotton-growing area. 
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If the laud is irrigatod propoiiy, soil aiul tho (‘liniato of 
Egypt. ar(‘ siu^h as to prodiico an ('xc('Il(‘nt \doI(l of liigh-olass (*oL- 
ton. aA'(Tago yicjld for tlu^ whoki acroagr of llu' (iountry from 

1901 to 1921 iiK^lusive was 393 pounds of lint cotton per aero. 
No oihoY country cnpials this in yic'ld. Tlui total production 
averages about 1,800,000 bales of 500 pounds (^acli. Tho grade is 
high, because much care is taken in picking and ginning, and tho 
weatluT for i)icking is splendid, not Ixnng marred l)y storms or 
rains. The length, strength, and color of Egyptian (‘oltons, as 
wx'll as the uniformity of the fiber, are characteristics that add 
to their value. In J(*nglh they rank next to S(*a Island, ranging 
from I’s to inch(‘s. 

Ciiniiing is doin' on roller gins at- ginneri(*s in tin* inltrior towns. 
Baling ai»d hydraulic ])r('ssing are done at the gin, but the bale 
is r(‘]>aled and c()m])ress(‘d with steam at. Alexaiulria. 

The bulk of the h^gy])tiaii cro]> is e\])ort('d. In 1933-1934, 
Great Britian receivi'd about 33 p(T cent, the United Htat(\s about 
() p(T c(Mit, countries in the continent of Europ(' about 48 per cent, 
and other countric^s smaller amounts. 

Anglo-Egyptian Sudan.—This immense* area in (*ast-central 
Africa (contains much fertile land and giv(*s promise of b(H‘oming 
in time one of the gn^at cotton-jmxlucing areas of the world. 
Then* is sulficient rainfall in the southern part of the territory for 
cotton growing, and much of (he rest can be irrigated. The yk4d 
for 1934-1935 was 227,474 bales. 

British West Africa.—Native eotlons have been grown in 
West Afri(‘a for s<n'(*ral centuries, and enongli dotli is wovcui (,o 
supply most of the lo(‘al needs and allow some for conmK'ree. 
In 1902, the British Cotton Growing Association was organized 
to foster (iottuii growing in British territory. Experiments have*, 
since been made in Gambia, Bierra Leone, Gold Coast, and 
I^igeria. According to Todd,'* results were favorable in most of 
the jdaces tried, but for lack of funds the work was discontinued 
in all the districts ('xcept Gold Coast and Nigeria prior to 1907. 

It is estimated by Todd * t hat Nigeria has an area of 25,000,000 
acres suitable for cotton. The soil is fertile; the rainfall is suffi¬ 
cient., being about 50 inches annually; and the supply of labor is 
sufficient. The hot, dry winds, whicli blow at periods from the* 
inU'iior of the continent while the plants are fruiting, do consider¬ 
able damage. Sea Island and Egyptian varieties have proved 
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failures there, but Ameriean uplands do well. There are also 
native varieties that are about equal to the uplands in value. 
The production of Nigeria in 1934-1935 was 42,000 bales. The 
greatest hindraucjo to the spread of tlie cotton-growing industry- 
in this region is lack of transportation facilities. 

British Provinces in East and South Africa. —Great Britiau 
has several provinces in East and South Africa from which a 
limited amount of cotton is being obtained and from whic^h 
larger quantities arc expected later. The most imjK)rlant of 
these is Uganda in the liastern i)art. This proviin^c is said by 
Todd'* to have 25,000 square mih^s suited to cotton growing. In 
1934 T935, it produced 205,742 bales. The cotton grown is 
descended from American long-staple varieties and has good 
staple. Means of Iransportation are poor, and consequently th(* 
cost of getting the cotton to market is consideralde. 

Other cotton-growing districts under English influence in East 
and South Africa are Nyasaland, which produced 8,100 bales in 
1934-1935; Rhodesia, 1,616 bales; and South Africa, 2,652 bales. 
]i]nglish compani(\s have done much to encourage cotioii growing 
in these districts, but the prodindion has been small in amount. 
The natives do not w^ant to work, and carrying the prodiuit to 
mark(it is as great a task as growing it. The character of the 
staple produ(5ed was all that could bo desired. 

Colonies Belonging to Other European Nations. —Franco, 
Germany, Italy, Portugal, and Belgium all have endc^avored to 
encourage cotton growing in their African colonies during recent 
years. They have distributed se(ul of improvcid varieties, ofifcTed 
good marketing facilities, and tricid to t(*ach the natives better 
methods of cidture. While the possibilities of future develoj)- 
ment are great in most of these regions, much remains to be 
done before any great amount of cotton will be available to the 
world from them. The greatest hindrance to ihe industry is 
lack of means of transporting the products to market. 

Brazil. —Cotton has been grown in Brazil since prehistoric 
times and is doubtless indigenous to the country. It was being 
grown there very generally when the land was discovered by 
Europeans in 1500. Probably much of the lint used at that 
time, was collected by the natives from plants growing wild. 
Several writers within the period from 1500 to 1781 mention the 
production or use of cotton in various parts of Brazil. Claude 
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irAbbcrvillr, a C'apiu'hiii niiHsionary in Maranhao from 1612 
to 1614, (luoted by Handy,^ in speaking of the nativc^s growing 
cotton says: 

Tliey gather, clean, heat, and spin cotton with much dexterity, 
and witli it make oi)en hammocks resembling nets, and others as well 
woven and full of ngures as il' they were the work of better weavers; 
also aprons in which they carry ilieir children about their necks. 


Although grown rather generally, it appe^ars that no cotton 
was exported j^rior t-o the middle of the seventeenth century, and 
not much was exported before 1781, the year when tin* first 
(‘otton was shipjx'd to Eugland. From tliat date to 1800 the 
main supply for England came from Brazil, llandy^ estimates 
that the amount of cotton sliipp(*d from five of the principal 
])orts in 1800 was 22,116,000 ])ounds. About this time the 
United Slates began to export a considerable quantity of cotton 
and b(*cam(* a comjxditor in supjdying Euro})e. This (com¬ 
petition ch(*ck(*d the grow^th of the industry in Brazil. 

Cotton is grown in two distinet dist.ricts in Brazil—the Nortli- 
eastern States, which are situated in the extreme in^rtheasioni 
section of the contiiuu]!., and the Southern States, wliicli are in 
the southoasiern pari of the coujitry. The largcT stat^^s in the 
northeastern s(*ction are Para, Maraiihao, C(;ara, and Baliia. 
The principal (*otton-pruducing states in the southern area are 
Minas Cerac^s, Sao Paulo, and Iguana. 

The area of the 11 Northc‘astern States of Brazil is estimated 
at 1,133,253 square miles, an an'a four tim(‘s tlie size of T(ixas. 
According to Norris,this area may bo divid(‘d into three 
distri(^ts. The first is the narrow coast ;il plain (ext ending tlic full 
I(‘ngtli of the coast; tlie second, west of the first, includes the 
foothills and a low (joastal mountain range; and the third district 


is a higli arid and semiarid plateau lying west of the coastal 
mountains. Much of iho vast region of the North(^ast(^rn States 
is forest, jungle, d(*s(‘rt, and waste land, uninhabited and practi¬ 
cally uninhabitable. As vh^wed by Norris,^only a small per¬ 
centage of this land can be classed as potential cotton land. Ho 
says, ‘‘The task of clearing the land, developing the trajispor- 
tation facilities, i)rci>aring the soil, planting and cultivaring a 
crop over this large area is far beyond tluj al)iliiy of the i»resent 
generation.’’ 
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Th(; acreage of cotton in the Nortlieastern Staten was 1,406,320 
in 1933-1934, and the pro<luction was 447,543 l)ales. The average 
annual yitdd from 1921-1922 to 1933-1934 was 178 pounds pvv 
acre. Primitive' nu'thods of cultivation ha^^o l>een followed 
almost exclusively down to recent yt'ars. The custom has been 
to clear tlie land, plant the cotton in hills luire and there, and do 
all the cultivating with a heavy tyi)e of hoe. 

Scn^eral diffennjt varieties are grown, some of them descended 
from indigenous speci(^s. Two or more s|)eeies are represented. 
One is the tre(; cotton, known as ‘'Maranhau,^' or “Moco,” wliich 
is grown on the inU^rior plateau. Another is a l*erbaceous sliorf.- 
staplod kind known as “H('rbaceo,” or “matla.^' This is very 
similar to AiiKjricau U})lands. Some nc'w American varieties 
have been imi)orl,(‘d in n'eeiit years. The tnu^ cotton attains a 
height of 15 to 20 feet and yields well for a few years. It pro¬ 
duces a longer staple than the herbaceous kinds, the length 
ranging from to O 4 ' inches, but the staple' is nut v(*ry uniform. 
Variety's are badly mixed. Grades are low on aeeounf of lae^k of 
care in jacking and j)oor ginning. The tn'e cotton is Ic'ss produc¬ 
tive' than the heu’bace'ous varieti(;s and is more expensive^ to pick. 

While there an^ large areas in Northt'asleru Brazil in which 
cotton can bo growj), tlH*re are several liiiidrances to the increase 
in production. In tlu; plateau re'gion, rainfall is se'anty and 
somewhat uncertain; in the Amazon rc'gion, the rainfall is too 
heavy; insects and fungous diseases are esi)eciully troublesome 
on account of the perennial cottons; labor is s<*.arco in many 
sections, and much of it is indolent; transportation facilities an; 
j)oor, tb(^ railroads being few and short, and there is a scarcity of 
improved wagon roads. 

The Southern States of Brazil form an important cotton-pro- 
dueing region—one that has increas('d its i)roduetion gn'atly 
within the last few years. The area of the four principal states 
is about equal to that of Arkansas, Louisiana, Oklahoma, and 
Texas. The estimated cotton acreages for tlio year 1933-1934 
was 1,113,200 acres, and the production was 500,400 bales. 
The average yield per acre for tlie lO-ytiar j)('riod ending 1933- 
1934 was 182 pounds. The climates of the Southern Stat('s is 
favorable for cotton, the rainfall being 50 to 60 inches per year 
and well distributed. The land, according to Norris,^® is mostly 
rolling and moderately fertile. Tin; people are largely of 
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Portugueso doscoiit with a considorablo niixtTiro of In<iian and 
negro blood. Tliore are al^o numerous Italian, German, Spanish, 
aiid Japanese inunigraiits. Much of llie eotlon is grown by the 
Japaiu'se. The labor supply is not adequate for inereiised 
product ion. 

AnK'i’ica)! ujJand varif^ties are grown in Southern Brazil, the 
Ix'st strains being selections from Texas varieties. The quality 
of the staple is not equal to that, of Am(*rican varieties. Tlu' 
fiber lacks uniformity, and the grade is often low because of poor 
ginning. Most of the gins lack ch^aning equipment, and many 
are old and in poor n^pair. Plant disea.s(\s and insect pests arc 
iwevahait, tlu* worst ins(H*t being th(' ])ink IxJlworm. 

SoutlKTu Brazil is better supj)li(Hl with railroads Ilian other 
jiarts of the country; consequently, tra.iisj)oriatioii facilities are 
much l)i^t.ter. Howawer, there are still but, few" roads in the 
sparsely jiopulated an^as. 

Th(' cotton textih^ industry of Brazil has increased rapidly 
during tlie last 10 years. Garsided^ gives the number of mill 
spindh's in 1084 as 2,702,000. 'I'he mills now [iroduci^ more 
than 00 per cent of tlie cotton goods used in the country. 

Tlie U. l)c])artmcnl of Agricrulturc^'^ gives the total cotton 
Iiroduction of Brazil for the year 1038-1034 as 1,011,000 bales 
ami t.h(' (‘xports as 235,000 bales. 

Peru, — Evidcaice points to the conclusion that cotton is 
indigenous to Peru. There are historical n^cords that show its 
use lliere since about A.n. 1500. Pizarro, tlie S[)amard wdio 
invadfvl P(TU in 1522, found the nativos clad in cotton garimmts. 
Mnmmy w'rappings and fabrics found in tomlis indicate the use 
of cotton many years jirevious to that dab^ The Spanish 
invad('rs were looking for gold and (*onse(juently paid but little 
attention to the cotton industry disi'overed, doing nothing to 
foster it. Statisti(‘s on the ijrodiielion of cotton in the country 
for the next 300 years are not available, but doubtless enough 
cotton was produced to supply local needs, and, during the latter 
part of the pcTiod, some for export. In 1862, according to 
Handyd 341,143 jumnds was exported to Liverpool; in 1865, 
the exi)orts had increased to 4,145,260 ])Ounds; in 1892, to 6,000,- 
000 ])oundH. For the ye;ar 1921, the total production, according 
to the U. S. Bureau of Commerce,® was 157,000 bales. The 
increase in production since 1892 was phenomenal. 
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The cotton-growing lands of Tern arc in numerous smah 
valleys that run from the Andtis Mountains toward the ocean. 
These valhiys have a rich alluvial soil. The rainfall is so scanty 
that irrigation is uocossary, but tliat is fairly easily a(^coinj)lished, 
for there is a river flowing through ea(^h valley, fed by melting 


snows from the mountains. 

Transportation is a relatively sim])le matter, since the cotton¬ 
growing areas are not far from tln^ occ^an, and some of the valleys 
are sui)])]icHl with railways. Tlie (;ottou lands are in plantations 
varying from 500 to 5,000 acres and are owiu^d by Peruvians. 
Most of the labor is done by Lnlians, an; considered satis¬ 
factory laborers and are yaiid a fair wage, about 65 cents a day. 
Chinese and Jai)an(*se labor<;rs have been tried but, were not 
found to bo so d<;sirai)le as tin; natives. 

The acreage; for 1934-1935, as given l)y the U. R. Department 
of Agrieuiiture,^'^ was 367,000 ae^res. The yield that year was 
341,970 bales. This is nc'arly a l)ale to the ac,re and is a good 
yield. On some of the better plantations an average yield of 
500 ])Ounds of lint per acre is reported. 

The larger j)arl of the ginning is done by so-called upcountry ’’ 
gins, to ■which the seed cotton is brouglit in from the farms, 
usually on t.he backs of muh's. Rome large; plantations have* 
their ow^n gins. Certain (;otton-importing firms have local 
r('presentat,ives, who buy cotton from the gins and j)lantat,ions. 
The gin bales are not compresse^d before shipment. About 90 
per cent of the Peruviati produ(‘.t,ion is exported. The ])rosp(*et,s 
for Peru as a eot-lon-pruducing country are bright. Althougli the 
area suited to cotton growing is somewliat limited, and all of it 
HH^juires irrigation, a ve'ry much greater amount may be grown 
than is produced at, pn^stmt. Todd*^ (\stimat-c‘s that the possi¬ 
bilities arc as great as in Egypt, which produces annually over a 
million bales. 

Other South American Countries.^ —In addition 1o the countries 
mentioned, otlier South American countri(*s prod\iee limited 
amounts of cotton. Several of these an^ a])f)ar(mt,ly caj)able of 
yielding a much larger quantity than is now' produced. Of these 
countries Argentina is the leader. In the northern i)art of 
Argentina there are extensive areas of fc;rtilc land, where the tem¬ 
perature and the rainfall arc well suited to cotton. The chief 
limiting factors are shortage of labor and Ihe jjroduction of other 
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crops that are very profitable. The estimated area in cotton 
in 1933-1934 was 482,000 a(*res. Primitive cultural methods are 
in use, but splendid yields have been reported in sonu' instance's, 
Kojue being as great as 500 pounds of lint cotton per acre. Para¬ 
guay, Uruguay, and Chile are also jiroducing a small amount of 
cotton, the total yield not being more Ilian a few thousand bales. 
Colombia, \'eiu'zuela, and Guiana also i)roduce (otton in small 
amounts, but most of it. is used by local mills and in the honu's. 
Guiana formerly exported considerable cotton. Todd^ reports 
16,000 })al(*s in 1827. 

Mexico.—It was estimated by Ruiz (quoted by Handy^ 
that th(^ annual production of cotton in Mexico at tlu^ beginning 
of the sixt.eenth century, or prior to the invasion by the. S])aniards 
led by Cortez, was 116,000,000 pounds. Under Spanish rule, 
the jiroduction declined but has (‘ontinued in a limihid way in 
all parts of the country from that day until the present.. Alxnit 
1860, there was some in(T(‘ase in int.er(\st due to tlu' stimulus of 
high ])ric('s brought on by the Civil War in the Uiiit.('d States. 
Produetioii (continued to increase somewhat during llu* next 
three decades. In 1892, Ruiz estimaU'd that the annual pro¬ 
duction Avas 50,000 liales. The U. S. i)c})artmeiit. of Agriculture^^ 
gives the production for Mexico for 1935-1936 as 234,569 
bales. 

The area of Mexi(‘o is somewhat great er than that of the Cotton 
Belt of the lljiited Stat('s, and much of the land is suited to 
growing cotton, provided Ihr^re is sufficient Jnoisture. Tlu'ro is 
plenty of fertile land, but much of it has to be irrigated. The 
natives are larg(*ly Indians and mixed breeds. There is an 
abundant supply of labor. 

Although cotton is grown on a small scale in widely scattered 
regions in Mexico, the Laguna district is by far t.he most impor¬ 
tant area, producing on the average about 60 per cent of the. 
Mexican lotah The Mexi(;ali and Matamoras districts rank next 
in importance. With the oxcejjtiou of some long-staple cotton 
in the Mexicali district, most of the cotton grown in Mexico is of 
the American upland type. Two of our present Americ^an 
varieties, Acala and Durango, Averc imported from Mexico. 
Some of the Mexican varieties have doubtless arisen from 
indigenous wild species. According to reports made by the 
Mexican Ministry of Agriculture, much of the cotton produced 
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has a staplo lonp;th of an inch or inoro, and noin^ is shorter Itum 
incl). 

Railway Iransjxn-tation finalities in the main Mexican cot.ton- 
producinj^ districts are j^ood. The aniuuil consnin])tion in the 
Mexican textile mills for the C-yc^ar jxTiod ending Aprils 1931, 
averaged 184,000 bah's of 478 pounds net. This was 75 to 80 per 
cent of 1)i(^ j)roduction. The remaiiuh^r was exported. 

Central America. —Small amount,s of cotton have becm grown 
in Nicaragua, in Honduras, and in other Central Ainericiin (‘ouii- 
tries. Jt is thoLiglit that the lands of these st.ates are achipted 
to growing cotton and may, in course of time, be of some import¬ 
ance in the world’s production. 

West Indies. —C^otton is indigenous to some of the West 
India islands and is now and has b('en for many years cultivated 
to a limited extent on most of tliem. In 1801, tlu* W(\st Indies 
produced 25,000 ba](\s. Up to 1820, the production exceixled 


that of the Unib'd States. 


Since tlnm it Inxs de(n*oas(ul consider¬ 


ably. The princi])al variety grown is S(^a Island. Yields an* 
said to range from 100 to 300 pounds of lint j^er acre. On many 
of the islands the length of stiijde and th(^ quality of fib(T are 
considerably l>elow that of American Sea Island. St,. Vincent 
producers th(‘ b<\st quality of st.aple. Accurate statistics on the 
I)rodu(*iion of many of the islands are lacking. 

The West India Islands are capable of producing much more 
cotton than tluy do. Greater profits from other croi3s which 
require less labor militate against cotton production. 

South Sea Islands. —Many of the islands of the Pacific Ocean 
produce cotton on a small scale or can grow cotton, but the 
amount act ually made is too small to be of much (ronscquenco. 

Australia can also grow (iotton, but, up t,o th(! present the indus¬ 
try has not flourished in that country, partly because of lack of 
labor. 


Cotton in the United States. —^American cottons are more or 
less of liybrid origin; like the American jK'ople, they are'a product 
of the ^'melting pot.’' For about 300 years different varieties 
and some different species have been brought to the Cotton Belt 
from all parts of the cotton-growing world. The various cottons 
have been allowed to mix and cross. From the resulting complex 
of hybrids come the forms we have today. Although it is 
possible to trace to some extent the liistory of a few varieties, 
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surh as Soa Island, Pima and Yuma (tlio Amoriran-l^lf^yptiaii 
variotios), and ono or two rociml, ini])()riaii()ns from J\I(‘xi(‘o 
(Acala and l)urajijz;o), llio ludanical liislory of tlio j^roat mass of 
varieti(\s is a that will })rol)al)ly luwor l)o solv<‘d. 

Indigcnovs Coliotis ,—Do Yira, quotes! by Hammond,^* n'porh'd 
in 1530 that ho found wild cotton ])lan1s f^vovvin^ in terri¬ 
tory now within the states of J^onisiana and T(*xas. Similar 
r(‘]X)rls hav(* been made by others, but none of (he re}>or(,.s has 
l)eeu autli(‘uticat(*d by qualified p<'rsons; cons(Tiueully, it is very 
doubtful if ally s])e(*ies of cotton is really indigenous to any part, 
of the American Cotton Belt, the land that produces tlui major 
portion of tlu^ world^s crop today. 

j7ilro(luct{on ia Hut Auicrican Cohmics ,—Cothon was introduced 
into the liln^lish colonies very soon after the s<d.tlem('uts were 
first made. Indexed, there is some ovid(;Jice tliat cotton was 
grown ill the Virginia colony in 1607, the year the colony was 
('stablished. In 1621, (Xittoii wool is listed as being worth 8 
])ence a ].)ound. Cotton iiroduction was held in cho(tk in this 
colony by the (;xlrcine profitableness of tobacco cultun*. Later 
in th(‘- century, considerable cotton was grown aiul maiU* into 
cloth for liome use by the jilanters. 

Handy* nu'ntions cotton being grown by a colony of Ihiglish 
at Cape Pear, in the Province of Carolina, in 1664, quoting; 


But they have brought with them most scirts of seeds and roots of 
the Biirhudos, which thrive in tliis most temperate clime. . . . They 
have indigo, very good tobacco, and cotton wool. 

Cotton is referred to as one of the products of South Carolina 
in 1666 and of Louisiana, whi(L then included Alabama, Mis¬ 
sissippi, and Louisiana, in 1728. 

The colony of ] Louisiana . . . was in a flourishing condition, its 
fields being cultivated by more tlian 2,000 slaves in cotton, indigo, 
tobacco, and grain. 

Handy^ further says that cotton seed were planted in Georgia in 
1734, being sinit tluTc by Philip Nutter, of Chelsea, P]ngland. 
Trench Coxe, of l^hiladelphia, juenlions cotton being grown as a 
garden crop on the eastern shore of the Chesapeake Bay in Mary¬ 
land in 1736. 
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Many other similar references to the growing of cotton in the 
colonics may bo found in literature. It will suffice 1o say that 
the cotton-growing industry in this country advanced slowly. 
Sec^d was brought in at divers times and from various regions, 
among which may be mentioned the Barbados and other islands 
of the West Indies, Siam, Mexico, and the Levant. Most of iho 
cotton })roduct;d was used in making homespun clothes. Thomas 
Jefferson, writing in 1786, said: 

The four southernmost states make a great deal of cotton. Their 
poor are almost entirely clothed with it in winter and summer. In 
winter they wear shirts of it and outer clothing of cotton and wool mixed. 
In summer their shirts are linen, but the outer clothing cotton. The 
dress of tlie women is almost entirely of cotton, manufactured by them¬ 
selves, except the richer class, and even many of these wear a great deal 
of homespun cotton. It is as well manufactured as the calicoes of 
Europe. 

Most of the early experiments with cotton culture were; made 
with short-staple cotton. Mrs. Kinsey Burden's attempt in 
1788 to grow Sea Island cotton on Burden's Island is considered 
by Handy^ as being the first trial of Sea Island in South Carolina. 
Mrs. Burden’s cotton failed to mature, a failure that was probably 
due to the fact that the variety (Bourbon) was not suited to the 
climate. A successful attemj)t at growing Sea Island was made 
near Beaufort in 1790 by William Elliott. 

Exports ,—Prior to 1793, there were no satisfactory cotton gins 
in use in the colonies. Most of the hnt was picked from the s(!ed 
by hand. This was a very slow, laborious process. A man could 
pick off only 1 or 2 pounds a day. On account of this extra labor, 
there was not much profit in growing cotton for sale or export. 
The labor necessary for producing the small amount needed for 
home weaving was not so noticeable. The few gins in use were 
very similar to the ^^churka" w^ooden roller gins used in India 
centuries before. Under such conditions, it is easy to understand 
w^hy the cotton exports were limited. Dana, in Cotton from 
Seed to Loom,” mentions Samuel Auspourguer, a Swiss living in 
Georgia, as carrying a sample of cotton to London in 1739. This 
is taken as the first export. Various other shipments, made at 
irregular periods, arc mentioned, but none of them made prior to 
1787 contained more than 17 bales. In 1788, 58,500 pounds were 
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exported to Liverpool; in 1789, 127,500 pounds; in 1791, 189,500 
pounds; and in 1792, 138,328 pounds. 

Witli the iuv(aition of Wlutiu'v’s saw ^in in 1793, a new era 
star1,(‘d in the cotton industry in Aiueri(ia. Tli(‘ production, 
cxi)orts, and domestic consumption all increased with rapid 
strides following tlio introduction of this new labor-saving 
inachine. In 1790, 889 bales wore exjmrted; in 1800, 91.71G; in 
1820, 449,257; in 1840, 1,313,500; in 1860, 3,127,568; in 1880, 
4,589,346; in 1900, 6,538,000; in 1920, 6,362,000; in 1930, 
8,579,000. 

Cotton Manufactures ,—The English government discouraged 
w(^aving and the making of cloth in the colonies on the theory 
that a d<‘volopinent of that industry would work to the detriment 
of the spinjiers in the mother country. Spinning and w<‘aving in 
the homes wore not i)rohibited, but there were no faclori(\s during 
colonial days. The first cotton mill was built in 1787, at Beverly, 
Mass. Other mills wvro erected soon after in the New Flngland 
and middle Atlantic states, and one at Statesburg in South Caro¬ 
lina. Until 1815, only carding and spinning were done with 
power machines, the weaving being done on hand looms. Spin¬ 
ning and weaving in the home (ontinued in the South for many 
years after factories were built. 

The number of mills inen^ased rapidly. In 1831, there were 801 
cotton mills in the country, in 1860, 1,091 mills with 5,235,727 
spindles; in 1898, 17,450,000 spindles; in 1910, 28,500,000 
spindles; in 1920, 34,500,000. In 1925, the peak number of 
37,929,000 spindles was reached. Since that date there has been 
a d(*crease. In 1934, the number m'sls 30,938,000. In the last 
de(^ade tlnn-c has been a small increase in the southern states, 
but a heavy decrease in the; northern. In 1934, the southern 
states had 19,327,000 spindles, and the northern had 11,611,000. 

For the past s(^v(Tal d(H;adcs the percentage of increase in 
spindleagc' in Great Britian, the greatest spinning country in the 
world, has been considerably less than tliat of the United States. 
The United States is now (‘onsuming 50 per cent of its j)roduction. 
In 1900, it did not consume more than 33 per cent, and before 
that the percentage was still lower. 

Area and Divisions of the Cotton Belt .—The American Cotton 
Belt contains about 700,000 s<iuare miles of land, but less than 
10 per cent of this area is actually b(dng cultivated in cotton. 
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The Cotton Belt containK five more or less distinct districts or 
divisions. Tlie old S(‘a Islaiul reshin may h(' dosignat(Hl 

as the first district. This covcM'siiarts of South (.-arolina, Georgia, 
Florida, and islands along lh(» coast. 'J'liis district, is in a transi¬ 
tion stage at. ju'csent. Most, of the Sea Island cotton has b(!en 
discarded on ac(*ount of lu'avy boll-w<‘evil deprt'dations, and 
njilands hav(^ be(m substilubal. This regioJi is thought to be 
es]M‘(*ially woll adapted to S(ia Island on a(H:oiint of the very 
limnid atmosphere. 

A K(‘cond ar('a, wliich may be called the “ short-sta])lc district,*’ 
iucludc's North Carolina, AV(\steTn Stnitli Carolina, nortluTn and 
w<\st(*rn Georgia, Alabama, ami the hill-laml portions of rv'Iissis- 
si})pi, Jjouisiana, and eastern Arkansas. This section is some¬ 
what Inoken and subjead. to erosion. Much of tlu^ soil is hmI 
clay and rather unfiTtile. Tlie ))ig-lx)]l, sliort-staple varieties 
stnnn t.o be l)est adai)ted to this regi(»i]. 

A third area is th<^ Delta district. This includ(‘S the belt of 
alluvial land along tln^ Missis.sii)])i llhmr and other rivers ein])ty- 
ing into it. Tlu^ major portion of the district (^insists of a broad 
b(*lt of alluvial soil betwecai tiu? Yazoo ami MissiKsi])i>i rivers. 
This land lies in northwest Alississippi and is usually d(\signated 


as “The Delta.'* I’arts of Arkansas, Louisiana, and Missouri 
also belong to tlui Delta section. The rainfall here averages 
about 50 inches a year, and the soils are de{*p, fertile, and level. 
This region seems to be especially adapted to Iong-st,aplo upland 
cotton. 


Texas, Oklahoma, soutlieastorn New Mexico, and W(istern 
Arkansas form a fourth district. This area has rat.hcr light 
rainfall and nm(di liot, dry weather. Only hardy, vigorous 
varieties do well here. The priiuapal cottons grown are the big- 
boll, modium-kaigtii staple varietit^s, such as Mebane Triumph, 
Acala, llowden, and Lone St ar. 

The Imperial Valley in California and Salt River Valley in 
Arizona may l>e said to form a fifth division of the Cotton Belt. 
The cotton hero can bo grown only under irrigation. Pima and 
Yuma strains of Egyptian cotton and certain upland varieties 
are grown. 

Yields- - The yields in the United States vary considerably in 
different years and in different, sen'tions. They are naturally low 
in places where boll-weevil infestation is heavy. In 1934, the 
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average for Missouri, a weevil-free state with small acreage, was 
366 pounds of lint per acre. The yield of North Carolina, a 
state typical of the short-staple area with slight weevil damage, 
was 316 pounds of lint. The yield for (Georgia, in 1921, was 90 
pounds. This rei)r(‘seuts a short-staple state with heavy weevil 
infestation. Anz<>;.a and California, in 1934, produced 410 and 
556 pounds per acre, respectively. This cottnn came from 
we(ivil-lree irrigated districts. Texas and Oklahoma the samf^ 
year produced 112 and 56 pounds. These states represent 
droughty areas. The average production of Sea Island in the 
Sea Island district in pro-boll-weevil days was 125 pounds of 
lint per acre. 

The average yi(!ld for the whole Cotlon Belt in 1920 was 170.9 
pounds per acn;; for the y(*ars 1923-1932, 169.9 pounds; for 1934, 
170.9 pounds; for 1935, 188 pounds. 

The total production in 1921 was 7,953,641 bales; in 1926, 
17,978,000. 

The 5-year avcnage for the ])oriod 1928-1932 was 14,666,000 
bales. After 1933, production was curtailed to reduce the 
cotton surplus. 

Length and Character of Staple .—In 1934, 0.2 pov cemt of the 
cotton crop had a sta])le length l'<i inches or above; 8.3 per cent, 
1/s to lj'32; and 91.5 per cent, under l*^s inches, the last being 
considenid as short cotton. The figures for other years are very 
similar. Arizona leads the states in tlu* ])roduction of staple 
cotton indies and over in length on account of its Americari- 
Egyptian varieties. Mississippi produces more cotton Iby to 
11.1 inches in length than any other state. Much of the cotton 
grown in the Delta district of Mississippi is IJ s and l^f o inches. 
Texas leads in the jiroduction of short cotton by a wide margin, its 
production usually being more than 4,000,000 bales. Since 1928, 
the production of cotton sliorter than % inch staple has decreased, 
both in number of bales and in relative proportion of the annual 
crop. 

In the Cotton Bell, weather during the harvesting season is 
usually dry and favorable for picking, and as some care is taken 
by the pickers to avoid getting trash and h^af in the s(^ed cotton, 
the grade of American cottons com])ar(!s favorably with that of 
most of the cotton produced els(‘where. The staple in uniformity 
and character is also better than that found in s(;veral other 
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countries, such as India, China, Brazil, or the Levant; yet there is 
still much to be desired. At present much interest is being taken 
in new and improved varieties, and numerous seed-breeding 
farms have been (istablished. With the use of more good seed, 
advancements are sure to come. 
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TAXONOMY OF THE COTTON PLANT 

Cotton bolongs to tlie mallow family, or Malvaooae, which 
has representatives in n('arly all i)arl,s of the w'orld, but its species 
are most, abundant in the troj)ics and in warm regions. S(!Voral 
plants of ('conomic importance are included in the family. In 
addition to (cotton, or Gossypium, which is the most important, 
may be mentioned the Deccan hemp (Hibiscus cannabinus), 
okra (H. csculcntus), mallow (Malva sylvestris), and marsh mallow 
(Althaea ojjicimlis). 

The genus Gossypium, to which cotton belongs, contains a 
number of species, but it is difficult to say just how many. Some 
authorities include many different varieties and forms under a 
f(“w species, though others draw the speci^^s limis closer. Lin¬ 
naeus is credited with 5 or 6 speci(\s; Dc Candolle recognized 13; 
Parlatore, an Italian who studied the genus about 186G, listed 7 
(“Le specie dei coloni”). Todaro, another Italian who mono¬ 
graphed the genus, recogiiizt'd 54 species (“Relazione sulla culta 
dei cotojii,” 1877-1878). Watt,^ who has made an extended 
study of the cottons grown in India and other countries and 
has studies herbarium specdmeiLs from all parts of the world, 
classifies all the well-known forms, both cultivated and wild, into 
29 species and 16 botanical varieties. 

. Species of Gossypium Difficult to Classify. —^The genus 
Gossypium is generally considered a difficult one taxonomically. 
This is due not to the lack of distinguishing marks on the plants 
but to several other causes: (1) Idie foundation laid by Linnaeus 
was faulty in that he based descriptions of some of the most 
important species on cultivated plants. (2) Linnaeus’ descrip¬ 
tions were not full enough to define species ch^arly. (3) A large 
part of the tropics, where wild c.otton plants are found most 
abundantly, has not been ex{)lored thoroughly by botanists. 
(4) For centuries cotton plants have beeji transferred from coun¬ 
try to country for commercial planting. Some of these have 
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escaped from cultivation, and it is now difficult to determine the 
original home of certain speci('s or to got any insight into botanical 
relationship through g(H)graphicaI location. (5) There has been 
crossing and hy})ridiziiig due to the planting of different species 
and varieties in proximity. 

Many species of GonsyTium may hn crossed by insects carrying 
pollen from one plant to anotluT. It is doubtful if there are 
many of the Anua'ican upland varieti(\s that are not hybrids 
or blends. As evidence of hybridization may be noted the lack 
of stability in n<'arly all varieties and freqiumt reversions to 
unlike, perliaps ancestral, types. In almost every variety speci- 
ineus with brown lint or floss occasionally appear. Brown is 
the color of the lint of many wild species ancl of some cultivated 
cottons. Okra-leaved cottons, with leaves n'sembling those of 
some of the Asiatic cot ton varieties, ar<i of common oc(airronc(‘. 
Plants with seeds lacking fuzz, as are found in coitions of the 
Sea Island typo, oft(*n apx)ear among i)lants of fuzzy-sc(‘dcd 
varieties. In nearly ev(n*y variety some j>lants are found that 
are off type in leiiglh of lint, or lint percentage, shai)e of boll, 
size of boll, color of fuzz on seeds, color of sianuuis, color of 
ixitals, habit, of branching, or size of plant or in respect to some 
particular cbaractcirs. 

Some of the aforemeniionod off-type forms may bo due to 
mutations, but it is probable that most of them are hybrids 


I’lwerting to aiKx'strral forms, 


sin<;c it is known that several si)ecics 


hybridize readily and that there has been abundant opiiortunity 


for them to do so. 


It is therefore impossible to trace definitely the origin of many 
of the cAiltiv^ated species or, in some cases, even t<o give wit.li a 
cert.ainty the land of their origin. 

The Malvaceae. —SmalP characterizes the Malvaceae, or 
mallow family, as follows: 


Herbs, shrubs, or rarely trees, of great economic importance, the vege¬ 
tative parts destitute of any unwliolesomc substance. Foliage often 
pubescent with sinijde or branching hairs. Ixjavos alternate, stipulate, 
blades paJmately nerved and often lo])ed, usually crenate or toothed. 
Inflorescence axillary, racemose, ]jauiculate or corymbose, sometimes 
congested. Flowers regular, perfect, often subtended by an involucre 
resembling a second calyx. CVilyx of five more or less united sci)als; 
these valvate, mostly persistent. Corolla of five liyijogenous convolute 
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])ctals, alternate with the sepals, united; blades often inequilateral. 
Androecium of numerous stamens. Filaments moiiadelplious, united 
with the claws of tlie petals. Anthers reniform, one-celled. Pollen 
grains hispid. Gynoccium of several car])els. Ovary several-celled, 
or the several pistils distinct. Styles terminal. Stigmas capitate. 
Ovules amphitropous or semianatropous, ixuidulous or ascending. 



Yu.',. 1, loaves of tho most important spooies of Ciossypiiim: (a) (V. 

arborrum, ih) (x. nanking; (c) G. herhaceum; i/l) G. hirautum; {f) G. purpuraserns; 
(J) G. hraz'dii'nsr; (y) G. pcrmrlanum; {h) G. harhadcnnc, 

inserted on the inner angles of the cavities. bVuit capsular, or the car- 
X^els separate or sei)aral'>le. Seeds solitary’' or numerous, witii a crustace- 
ous, smooth or rough, sometimes pubescent testa. Endosperm scant, 
fleshy, mucilaginous. Embryo large, curved, or folded, with foliaceouB 
cotyledons. 

The Malvaceae cemtain 39 genera and some 300 species. 
Gossypium, of Linnaeus.—The genus Gossypium may be 
described as follows: Annual or perennial htirbs, shrubs or trees 
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with erect branching steins. Loaves alternate; blades nsually 
l)almately lobed, throe 1o nine Iol)es, rarely entire; potioled. 
Involuoel of thr('o lai*g(^, (lordato-toothod or inciscid braoteoles. 
Flowers rather largo and showy, boriK^ single. Calyx truncate 
or shortly five-tooth(*d. Pedals five, white, yellow, deep red, or 
})urplish; some with jiurple spot on claw^; the white or cream- 
colored pedals beeom(^ })ink or reddisli 12 to 30 hours after tlio 
flowers open. Ovary thre(v to fivo-cKdled, sessile; styles united 
into a three- to five-grooved column; ovules one to sevc^ral in 
each cell. Fruit a hxudicidal capsule wdth three to five leatluTy 
valves. Seeds subglobose to angular jjyriform, usually clothed 
with a coating of long liairs, the fioss or lint, and a dense covering 
of short hairs, the fuzz. The fuzz is lacking in a number of 
species. 


Key to the Cultivated SrEciBS or Goskypium: 

A. Ntiw World spociea witli 2f) haploid c.hrojnosomes. 

B. Plants iiu'diuni sized, hairy, leaves not deeply lohed, flowers 
medium siztid, er(*!im color, fruit four- and fivo-(re.lled. 

A cosmopolitan species grown largely in America- -^, hiraiifuin. 
BB, Plants large, mostly iu)t hairy, loaves iriostly largo and deeply 
lohed, flowers yellow, fruit three- and four-o(dled. 

C. Seeds uuitt'd in lock. 

A Soutli American species—(?. hraziliimse, 

CC. Seeds not united in lottk. 

D. Twigs round; small twig.s, petioles, and flower pedicels 
dotted with nithor prominent black glands. ^ 

An Americiiii species— G» harbadense. 

DZ). Twigs square; glands on petioles and small stem 
branches not prominent. 

E. Leaves small, mostly three-lobed, flowers small. 
Mostly an insular species— G, purpurascens. 

EE. Leaves rather large, mostly deeply lohed, and 
densely tomentose beneath; flowers large, 
sulphur yellow. 

A South Aineri(5aii speedes— G. peruvianum. 

A A. Old World species with 13 haploid chromosomes. 

B. Ijeaves cleft deeply, two-thirds or more, lobes nearly linear; 
flowers mostly purple. 

An Asiatic species— G. arboreum. 

BB. Leaves not cleft two-thirds, lobes not linear, flowers not purple. 
C. PXizz rufous, fruit three- to four-celled, flowers rather large. 
An Asiatic species— G. nanking. 

CC. Fuzz grayish, fruit foiir- to five-celled, flowers rather small. 
An Asiatic 6pecie.s— G. hcrbaceum. 
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Species Descriptions.* —The eigliL species described have 
the most important cnltivated varieties. Purely wild sp(‘- 
cies are not desca’ibed. Sir Georg(i Watt, of England, has 
made an extended study of the Gossypia of the world and 
eolle(‘ted a large amount of data concerning th(ar si)eeies; in his 
monograph^ may be found descrijjtions of both wild and culti¬ 
vated species. 

Gossypium barbadense TjinnaeUvS.— {G. vitifolium Lamarck 
and G. inaritimum. Todaro are here considered as belonging to 



Fig. 2.—Young plants of G. harhadensc grown on James Island, S. C. (Courtesy 

C. B, Doyle, U. B. Department Agriculture.) 


the species G. barbadense L. Several otlu'r forms have been 
referred to this species by various authors.) Sea Island, Egyp¬ 
tian cotton. 

Shrubby perennial, an annual in cultivation, 4 to 8 feet high, 
glabrous, dotted with rather prominent black glands. Stem 
erect, round, and smooth; branches wide-spreading (Fig. 2). 
I^eaves large, deeply segmented into three to five oblong, acumi¬ 
nate, spreading lobes, the central one not much larger than the 
larger laterals; stipules linear, ovate, acute, oblique; petiole 
nearly as long as the leaf (Fig. l/i). Inflorescence solitary on an 

* There is much confusion concerning the species of the genus Gossypium. 
Although considerable study has been dewoted to them, the information 
is still unsatisfactory. Authorities do not agree, tn order to get the mat¬ 
ter cleared up, it will he necessary to make a world-wide study of types now 
growing, study herbarium specimens, grow various types in culture, try 
hybridizing different species, and study their ehromoRomes, 
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axillary leafy shoot; bract,eoles rather large, erect, segments 
spn^ading at the top, not deeply cut; bracteoles attached to 
calyx tube, slightly unit(;d or entirely free; corolla of medium 
size, usually less than twi(!e the length of the bract(?oles hat some¬ 
times larger, p(^tals pale yellow with purple claw. Calyx wide 
companulatc with large rounded teeth. Fruit an ovate-acumi¬ 
nate capsule, usually three-valved, valves not reflexed; seeds, 
six to nine in each cell, ovate, b(jaked, nearly naked; lint fine 
creamy white, long-and silky. Fibers sometimes attain a length 
of 2^2 inches but are commonly not longer than 1}^ inches. 

Gossypium barbadense is a .spcci(is that has given students of 
Gossypiwn considerable trouble. It has been a difficult matter 
to delimit its forms and to trato out their origin and distribuiion. 
Watt^ considers that G. barbademe Hook, and Arn. and Pari, (in 
part) is equivalent to G. viiifoliurn Lamk. and that G. barbadense 
Hook, and Benth. is equivalent to G. pwnctatum S(;h. and Thon. 
G. barbadense I^irl. (in jiart) is described by Watt as G. barbademe 
Ij. var. mariiima Watt. 

Origin and Distribution.—Gossypmm barbadense has l)y many 
been regarded as a native of the West Indies, especially Barbados, 
but Watt^ in recent studies found but little evidence to substan¬ 
tiate this belief. He thinks that this specaes may have been 
cultivated in that rt^gion some centuries ago but that the present 
Sea Island stock is an improved racu', probably develop(xl from 
a hybrid of G. barbadense and G. braziliense. This he designates 
as G. barbadense L. var. mariiima Watt. 

&a Island cotton is grown in the W(;st Indies and was culti¬ 
vated rather extensively in eastern South Carolina, Georgia, and 
nortluiastern Florida and on islands adjacent to those states 
until about 1920, when the boll weevil made its culture unprofit¬ 
able. It has been tried in India, in Egypt, and in other part,s 
of Africa and Australia and on various islands in the Pacific 
Ocean but found to be unsuited to all these regions except the 
islands. The species is not known in a wild state. 

Egyptian cotton is grown in Egypt, in Central Asia, in south¬ 
western United States, and in a limited acreage in a few other 
countries. 

Important Cottons Derived from G. harhodense. —In addition 
to the sj)lcndid strains of Sea Island cotton that have been 
mentioned, several other valuable cottons have been developed 



TAXONOMY OF THE COTTON PLANT 


33 


from or probably inherit eharaoteristics from G. barbadense. The 
Amc'ricau long-staple upland cottons app(iar to have stunts Sea 
Island traits, 

Gossypium purpurascens I'oiret, (Synonym, G. raccmosnm 
Todaro).—Bourbon^ Porto Rico, or Siam cotton. 

Perennial shrub or small tree; twigs angled and glabrous or 
nearly so. Loaves small, three-lolK'd, the laU^als jxnnting out¬ 
ward and upward; pi^tiolo usually Iong(ir tlian the blade*; stipules 
I)rominent, ovate oblique lin(*ar (Pig. Ic). Inflon^seence consists 
of leafy lat(*ral shoots bearing one or more flowers; brac^tooles 
fre(* or lu^arly so, ovate, acute, deeply auricled, with seven to 
nine long linear teeth; flow(*rs small, y(;llow, often purple spot 
on claw of petals; calyx wide, c.amj>anulate, crenatcly ordentately 
toothed. Fruit oblong acuminate, three- to four-c(*lled; seeds 
ovatt% acut(*, not angl(*d, wilh rusty fuzz around beak, otherwise 
smooth and nake<l; lint whit,e, soft, silky, and easily removed. 

Distribution,—Gossypium purpurascens is i)OHsil)ly only a 
cultivat(*d form of G. taitense Pari, which it resembl(*s rather 
closely. It is known only in cultivation and is found widely dis¬ 
tributed cm islaTids in the. AtJaiilic, Indian, and Pacific oceans, 
It has ]>(‘c*n grown in Uppesr Pgypt, Past Africa, Madagasc^ar, 
Siam, southern India, SoTith Amc'rica, and other regions. 

Gossypium braziliense Macfayden. (Synonym, (?. conglo- 
mcratum WiesruT).—Kidnciy, Brazilian, or Pernambuco cotton. 

PcTonnial shrub or small tree. Stem and twigs angular above, 
rounded below. Lc*avi^s Inrge, thrcjo to five palmately lobed 
nearly glabrous (Fig. 1/). Inflorescence, on axillary shoots 
one- to five-flowered; bractcmles large, cordate;, auricled slightly, 
united below. Glands on upper part of pedi(;el and inside; brac- 
teoles; flowers large, petals pale yellow with orange or red spot 
on (iaw . Calyx large, cup-shaped, trunc;ate, or irrc'gularly four- 
to fiv(;-tuothed. Fruit oblong, acuminate, beaked, when mature 
embraced by a large; accrescent calyx and bracteoles, three- 
celled, dehiscing a little more than half its lemgth, valv(;s e^rect, 
the margins and beak rigidly reflexed. S(;eds of each lock united 
in a fairly compact mass, medium large, many more-; or less 
flattened or angl(;d on account of eompresvsion in the lock; naked 
except a little fuzz at apevx; lint abundant, white, fine and silky, 
but fibers largely lack the twist found in most other cottons; 
length of staple 1 to IJ 2 inches. Yield of lint per acre, poor.. 
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Distribution. — Gossypium, braziliense is generally regarded as 
being indigejious to Brazil and other parts of South America. 
It has been found growing wild in West Africa and either wild 
or under cultivation in China, Japan, India, Central America, 
and the West Indies, 

Important Cotto^is Derived from G. hraziliense. —Watt^ considers 
that Jurners cotton, introduced in Egypt in 1820, was probably 
G. hraziliense and consequently that th(‘ j)ros(mt-day Egyptian 
cotton has this species as one of its ancestors. 



Fig. 3 .—Gossypium hirsutum. 


Gossypium hirsutum Linnaeus, (Synonyms, G. latifolimn 
Murray;©, barbadense, Wight;©, herbaceum, Small; and others).— 
Upland, Saw-ginned Dharwar, New Orleans, and Georgia cotton, 
Annual plants 2 to 4 feet high; lower branches asciending, 
upper spreading; older parts of stem and branches smooth, 
younger covered with moderately stiff, spreading, whitish hairs 
(h"ig, 3), Leaves subcoriaceous, pale to dark green, varying 
much in shape, ovate or ovate-cordate, entire, or more com¬ 
monly three to five shallow, triangular, acute lobes (Fig. Id); 
st^ules lanceolate, falcate, about inch long; bracteoles 
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rounded, upper half of the margins witli about 10 falcately 
lanceolate acuminate (eeth. Fknvers varied in size; calyx 
campanulate, accroscenl, witli fivi' triangular lobes; petals pale to 
deep yellow, sonn^ forms ■with ])urple spot on claw's; filame^nts 
rather long, allowing the antluTs to droo}); stigmas lung, mostly 
'consolidated and t^vistcnl but- occasionally bramiied at the apex. 
Fruit is usually four- to fivcwelltHl, spherical, ovate, short- to 
long-poiuted; valves iisually wide-spreading or reflexed; seeds 
mostly large, ovate, pointed at attachnnuit end, and covered with 
a dense coating of grayish, rusty, or green fuzz; lint abundant and 
medium-fine to medium-coarse, firmly attachcil to scihIs. 

Dist7'ibiitio7i.—Goasypium hirsutum is not knowm wild, but it is 
widely distribubnl in cultivation. It is to b(^ found all over the 
American Cotton B(it and has been collected in Africa, India, 
Java, Cliina, Ik'rsia, and Europe. 

Orujin. —Tlu' origin and ancest,ry of G. hirsutum are unc('rtain. 
Wat-t^ (X)nsid(Ts thti species a cultivated form of G. p^itwiaUmi 
Sch, and Thou. That species closely resembles G, hirsutum, is 
well known in a wild state, and ha>s been identified in many 
regions in Avhich the latter species grows. 

Important Cultivated Cottons Belonging to G. hirsutum.. —The 
number of cultivated cottons considered as arising from G. 
hirsutum depends, of courscj, on the conception of species. In 
the foregoing d(\scription the forms belonging to G. mexicannm 
Todaro, as viewed by Watt, are included. Viewed in this light, 
very nearly all of the American upland varieties, certain Mexican 
varieties, Dharwar cotton in India, Hindi cotton in Egypt, and 
American varieties in China and in different parts of Africa 
belong to the spcicies. 

Goss)rpium hirsutum Linnaeus, var. religiosa, Watt. (Syno¬ 
nym, G. religiosum of Linnaeus and others).—Nanking. Khaki, 
or sacred cotton. The true sacred cotton of early writers is 
probably G. arboreum or some one of its varieties grown in south¬ 
ern Asia. Linnaeus, however, named as G. religiosum a type 
that is very similar to G. hirsutum. This is made a variety of 
G. hirsutum by Watt.^ It differs from typical G. hirsutum in 
having slender trailing branches, rust-colored fuzz, and usually 
rust-colored lint. 

Gossypium peruvianum Cavanilles. (Synonym, G. vitifolium 
Roxburgh).—South American, Peruvian, or Andes cotton. 
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Poronnial, bushy, twigs long, flexuous, and strongly angled- 
Loaves large, thick, usually densely tomentose below, especially 
wlu'n young, ovate-cordate; leaves entire on lower part of the 
bush, but three- to five-lobed on the rest, lobes broad oblong, 
acuminate pointed; stipules very large, broad oblong (Fig. Igr). 
Inflorescence on elongatcid l(*afy shoots with generally solitary 
extra axillary flowers; bract('oles with six distinct, glands, cordate 



ViG. 4 .—Gossypium harbadenae, Pima Anicncan-EKyptian codon. CJou- 
Hidercd as belonging to the wpeciea G. peruvianurn by some authontu's. {After 
Kearney.) 

auriculate, free from each other; nerves of bracteoles numerous, 
raised, and j)arallel; flowers sulphur yellow, petals with purple 
claws; calyx loose, obscurely toothed. Fruit ovate-oblong, 
suddenly acuminate, three-valved, scarcely exceeding the 
bracteoles; seeds large, free from each other, with a gray, rufous, 
or green fuzz; lint copious but wiry and harsh. 

Distrihxdion, —Watt^ considers G, peruvianum as probably 
indigenous to the Andes in equatorial regions. It has been found 
growing in Peru and in other parts of South America, in Central 
America, in Africa, and in other cotton-growing countries. It is 
thought by some authorities to be one of the ancestors of the 
modern Egyptian cottons. 
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Gossypium herbaceum liinnaous.—Lovant, or Arabian, cotton. 
Annual, herbaceous, 2 to 5 feet stem and branches rounded, 
slightly zigzag owing to bending at joints, somewhat hairy when 
young but nearly glabrous whcui mature (Fig. 5). Leaves 
leathery, glabrous wlum mature, or nc^arly so, cordate to sub- 
reniform in outline, five to sev(ui lobes, the three middle ones 
ol)ovat(i and short-pointed; petiole very long, stijmlcs awl- 



Fio, -'GosHyirium herbaceum. Grown at Afirictilturnl Scliool, Wuhn, China, 
1023. (Courtcffi/ H. R. VbiMs, University oj Georyia.) 

shaped (Fig. Ic). I’csdicn^ls usually shorter than braeteoles; 
bractcoles largo, gnn'ii, slightly united at th(! bas(^, flowers 
hardly twice the length of the bracttioles, rathcir small, yellow, 
with purple claw’s; calyx large, loose about the ovary, with 
short, rounded teeth. Fruit ovoid, beaked, four- to five-c(dled; 
seeds large, angled, with gray fuzz and coarse grayish-white lint. 

Distribution.—Gossypium herbaceum is M'idely grown in Asia 
and was formerly grown in Southern Europe. It is probably a 
native of Arabia and Asia Minor. Some authorities consider 
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this the first species of herbaceous cotton grown. It is said to 
have been taken to America during early colonial days and* 
grown more extensively than any othc^r cotton but was later 
displaced by other species. 

Important Cottons Derived, from (7. herhaceum. —This species is 
the parent of many Asiatic varieties of cot ton. Althougli many 
of them are not choice ones, they are grown extensively. The 
Levant cotton, grown in Arabia, Asia Minor, and southern 
Europe, is one of the most important. Gamrnic^ traces Broach 
and several other Indian varieties to this species, 

Gossypium nanking Meyeu. (Synonym, G. indicum Lamarck 
and others; G. herhaceum, Roxburgh, and others; probably 
classified by most authorities as G. herhaceum), —Chinese or Siam 
cotton, Watt^ considers the strain with rufous-colored lint the 
^‘Nanking” or “Nankeen” cotton. 

Annual or perennial, rather delicate, sparsely branched plant, 
stems and leaves somewhat hairy; leaf segments extending to 
middle of the leaf, three to five lobes, larger ones constricted 
somewhat below, bluntly acute to acuminate at apex; two lower 
lobes appear to be an extra addition to leaf (Fig. 16). Bracteoles 
are large, purplish, united below, ^with three to four sharp teeth 
on the apex. Flowers rather large, yellow; petals with faint- 
purple claws. Fruit somewhat angled, three- to four-celled; 
seeds large, irregular, covered with dense coating of rufous fuzz; 
lint white, tending to become rufous. 

Distribution,—Gossypium nanking is not known wild but, as 
determined by Watt,^ is cultivated in China, Japan, Malaya, 
Siam, Burma, India, Central Asia, Arabia, Madagascar, and 
Africa. 

Important Varieties, —^A large part of the native cultivated 
cottons of China and Japan belong to G. nanking, as probably do 
many of the cultivated varieties in India and other parts of Asia. 

Gossypium arboreum Linnaeus. (Synonyms Xylon arboreum 
Boerhaave, G. rubrum Forskal).—^Tree cotton of India and 
Africa, Deo, or Nurma cotton. 

Perennial, 6 to 10 feet high; branches long and slender; young 
branches and petioles purple (Fig. 6). Leaves thick, leathery, 
smooth, cordate, deeply segmented into five to seven oblong 
lanceolate lobes; often a secondary lobe within the lateral sinuses 
(Fig. la.) Bracteoles comparatively small, united below, ovate- 
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cordate, entire or occasionally toothed. Flower large, white to 
purple with darker spots on petals. Fruit rounded with flattened 
sides, three- to four-celled, valves with margins reflexed; seeds 
rather large, coated with griiyish-gn‘('n fuzz; lint white in cul¬ 
tivated forms, rufous in wild. 



Kuj. 6.—Oossji/piMWi arhorcum, {After Leahe.) 


Distribution- -Gossypium. arboreum is not known in its original 
wild Stale. It was probably the finst spoiies cultivated and was 
observed in cultivation in India, Arabia, and Africa centurie.s 
ago. It is now found in gardens in India, Arabia, Indo-Chma, 

Japan, Java, and Malaya. ^ ^ 

CvUivakd Races.— Although the typical G. arboreum is at pres¬ 
ent cultivated as a field croyi but very little, if at all severa 
races from its numerous varieties are of importance for held 
planting. Bi'ugal, Jari, Deshi, Dacca, and the Garo Hill cotton 

may be mentioned. 
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Wild Species.—In Mexico, Lower California, Arizona, Central 
America, Brazil, Africa, Australia^ on islands in the Pacific 
Ocean, and perhaps in other parts of the tropics arc wild species 
of cotton. Most of tln^se that have been d(\scrib(‘d are named in 
the following list. Some few of the number are cultivated to 
a limited extent but are not of much economic importance. 


Wild Si)C(*i(*s 
G. Daindsoniif K(*,11ok(? 

G. Klottickianupif Andorson 

G. Darmniij Watt. 

G. tommtoiivmt Niittall_ 

G. IlarknvHsiij Briiuck‘g<!(*. 

G. Sttichsiij M. Mast. .. 

G. ohlasifoHumf Roxburgh 

G. miisielinumj Miers. 

G. jmnclaturrif Schumachrr and Thonuing 

G. palmerii^ Watt. 

G. fruticuhstim, Todaro 

G. Sekottiij Watt. 

G. lanceolalurrij Todant 
G. microcarpumy Todaro 

G, Uiitvnsey l*arlatoro. 

G, Kirkii, M. Mast 
G. mcxicanum Todaro 
G. Hopij IjeMtDJi . 

G. Armourianuitiy Kcairtify 


Range 

IiOW(‘r California 
(iidapagos Islands 
Galdpagos Islands 
. . Hawaiian Islands 
. Ijowor (.’alifornia 
. India 

. . India and East Indies 
. .. . Rrazil and Ooloml)ia 
.. . Uuit(Hl States, Mexi- 
eo, and West Indies 
. ... Mexico 
Mexic.o 
Vu(;atan 
. . Mexico 

.. . Mexico, Soiith Aiuer- 
i(^a, and Africa 
. . Polynesia 
. Africa 
.. Mexico 
.. .\rizona 

. . . . bower (^tlifornia 
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CHAPTER III 


CULTIVATED VARIETIES OF COTTON 


The term “variety” i« u,sod in tliis chapter in i.he sense in 
whidi the (cotton grower uses it and not in the botanical sense. 
Varicti('s tliat tlie botanist' knows ai’e divisions of or offslioots 
from sp(‘ci('s. Tiny diffi'r from th(^ r(‘gular species by oiu! or 
more, perhaps slight' but definite and permanent, hereditary 
characters. The i)lant'('r’s varietic's are not distinguisliable by 
such definite or p(Tnianent marks, although the apparent differ¬ 
ences may la; rmuih more striking, as, for inst'an(;e, the difference 
between 'I’rium])h, a big-boiled, low, vigorous-growing, large- 
leaved, short-staple variety, and Exj)rcss, a small-boll(;d, tall- 
growing variety, with small leav(‘s and long staple. Divisions of 
agricult ural varieties a'r(' known as “strains.” The plants belong¬ 
ing to a stfivin differ from otlu’rs of t he variety by one or more tnore 
or less well-marked characteristics. The agricultural varieties 
ar(! not (uitindy tmiform and do not breed true to tyi)(; in all 
cases. Genetically considered, they are of hybrid constitution; 
various renuTsions and condjinations of ancestral charact(!rs 
appear. Consequently, many different forms arise. W. A. 
Cook, a cotton breeder at Newman, Miss., noticed this 40 years 
ago. He said: 


I can take any of the so-called distinct varieties of cotton and in a few 
years develop all the known varieties from it. In other words, they 
will develop themselves in the course of time. All that is necessary is 
to watch the field from year to year, and when a “sport” is noticed, to 
save the seeds and plant them by themselves. 


Probably Cook’s idea of a “sport” was a little different from 
ours, but it may be understood that he meant that many new 
forms appear in cotion fields. This is known 1.0 be a fact. Dr. 
R. Y. Winters, of the North Carolina Exf)(;riment Station, has 
recently verified some of C'ook’s conclusions by actual experi¬ 
ments. He made selections from a commercial variety, King, 
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for a sories of years. From this one variety he obtained both 
long-staple and short-staple strains, and other strains differing in 
size and shape of boll, lint j)er(;ontage, hal)it of growth, etc. 
This unstable condition of cotton varieties has come aI)out from 
promiscuous mixing and crossing. Mutations jn'obably occur 
oc(;asiorially. The mutants and different varieties and strains 
brought in from other parts of the Cotton Belt or from foreign 
countries when plantc^d near local varieties* hybridize with them. 
These; hybrids cross with other plants, the new ones with still 
others, and so on, the final result being a hybrid complex unless 
selections are made and (iareful breeding work is carried on. 
Comparatively, very little bn'eding work was done prior to 1900. 

Number of Cotton Varieties. —No mie can determine just how 
many varieties there are in any cotton-growing country. Every 
country—^in fact, almost every commimity—has its local varie¬ 
ties. Most of these so-(;allod varieties, however, are simply 
duplicates of a comparativ<;ly small nuniber of well-defined varie- 
This multiplicity of varietal names has come about in 
different ways. If a planter gel.s seed of a certain variety, and 
it does well, he will continue t-o grow it for some years. His 
iKiighbors, seeing the good cotton, will purchase some of the seed. 
When they speak of the cotton ihoy are growing, they are apt to 
give; it the name of the man from whom they secured the seed. 
Thus, after a few y(;ars, thc;rc is a new varietal name. Some¬ 
times new names arc; given old standard varieties by unscrupulous 
seed dealers in order to sell seed to a bet1,er advantage. New 
variety names are also originated by breeders for their new 
productions. This practice is entirely proper if the new strain 
differs from the old by sufficient marks to make it worthy of a 
distinct name. 

Standard Commercial Varieties. —^The confusion of names and 
the lack of varietal standardization have be;en a handicap to 
progress in cotton improvement and have resulted in financial 
loss to growers. In an effort to alleviate matters, a committ(;e 
was appointed by the Southern Agricultural Workers Association 
to work toward the standardization of varieties. This com¬ 
mit-toe, which consisted of 20 cotton breeders and agronomists 
from the various cotton-growing states, made a survey of all the 
varieties grown in the country in 1930 and chose the following 
31 as standard commercial varieties. No variety was chosen 
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that did not represent a fairly distinct type and was of com¬ 
mercial importance in 1930. 

Acalu-5. * 

Acala-8. 

Now Boykin. 

Clovolaii(l-5. 

CIevolan(i-SS4. 

Piedmont Cleveland. 

Wannainaker (’levoland. 

Cook 307-6. 

Delfos. 

Delta & Pino Land-8. 

Delta & Pine Land-10. 

Delta typo Webb(‘r. 

Dixie-Trill n iph. 

Dixie-14. 

Express-121. 

Lightning Express. 

* A brief description of each of these varieties is givc'U in the list of varietal 
<loscription.s on a following page. 

Origin of True Varieties. —As has been mentioned, the cotton 
plants in a field vary considerably. New forms arc frequently 
appearing, because of the segregation and recombination of 
characters in hyl:)rid strains, because of mutations, and because 
of climatic adjustments. When a strain is grown in a district 
for a jxiriod of time, the plants best adapted to the prevailing 
conditions produce the most fruit, and consequently have the 
largest progenies. There is a natural adjustment, or a survival 
of the fittest. When this natural adjustment is aided by the 
intelligence of the breeder, desirable and well-adapted varieties 
may be secured. 

The life of a variety is of rather short duration. Tracy^ men¬ 
tions the fact that of the 58 varieties named in the Tenth Census 
lleport for 1880, only six were common in cultivation in 1895. 
These were Boyd Prolific, Dickson, Hcrlong, Peeler, Petit Gulf, 
and Texas Stormproof. None of these is grown to any extent 
at present, and most of them are extinct. 

Of the 118 varieties listed by Tracy^ in 1895, only 2, King 
and Truitt, are in cultivation today. Tyler,^ in 1907, listed 
nearly 400 vari(?ties. Of this number probably not more than 
25 varieti(‘s are in existence at present, and only a few of these 
are cultivated extensively. 


Half & Half. 

Kasch. 

Tx)nc Star. 

Mobario. 

Missdel. 

Station Miller. 

Mexican Big Boll. 
Oklahoma TriuTni>h-44. 
Pima, 
llowdeii. 

Arkansas Rowdon-40. 
Toole. 

Stoneville. 

Trice. 

Wilds. 
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Registration of Cotton Varieties. —In an effort to Htandardize 
cotton varieti(^s and reduccj the numlx'r of varietal names, the 
American Society of Agionomy working in cooperation with the 
Southern Agri(;ultural Workers Association, recently established 
a system for the registration of new cotton A^arieties of merit. 
To be worthy of registration, a new variety imist show an 
improvement over existing varieties in respt^et to one or more 
characters and represent a nJativtjly distinct new type. It is 
hoped that within a few years all the worth-while varielicvs will 
be registered and that varieties not registtirod will b(^ considered 
as “scrubs” and have l(;ss standing than the registered ones. 

Botanical Species Represented in the United States. —It is a 
question as to how many botanical species are represent,ed in 
the varieties growing in the United States. The majority of vlu; 
upland varieties are usually considered as belonging to the si)e(‘ies 
Gosiiy'pivm hirsutnm L., but some of the varieties show CAudence 
of “blood” of other spcicios. Sea Island, and probably Egyptian, 
b(4ongs to the spe^cics G. harbademc L. Some authorities con¬ 
sider that the Egyptian varieties are forms of G, pcruvimium 
Cav. 


As has been mentiom^d before, most Americ*.an A^arieties are 
the product of repeated hybridization, and cons(iquently few, if 
any, pure botanic^al species to be found among the cultivated 
. Awieties. Certain characit,eristics of a speedes may be noticed in 
a variety, and a conjecture made that that species is one of its 
ancestors. Watt considers that several other species and 
botanical varieties belong in the ancestry of American Agri¬ 
cultural varicti(;s, among whicdi may be mentioned G. arhoreum 
neglectum Watt; G. herbaccum L,, G. pmictatum jainaium Watt., 
(j. purpurascens Poir., and G. SchoUii Watt. It is very probable 
that other than G, hirsutum and G, barbadense have entered into 
the composition of American varieties, since cottons have been 
imported from every section of the cotton-growing world and 
grown alongside the estublisluid varieties. There has been 
abundant opportunity for hybridization to take place. It is 
doubtful, however, if some of the speci<*s montioiiod by Watt, 
G. hcrbaceum L. for example, have entered into the make-up of 
American varieties, for the reason that they arc Asiatic species 
w^hich can bo crossed Avith th(^ American varieties only with 
great effort. No fertile hybrids hav(; been produced. (See 
Chap. II for further discussion of species.) 
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Relative Value of Varieties.—The rehitivo value of a variety 
varies greatly with the season, market conditions, ami adapta¬ 
tion to the environmental conditions whore grown. The weather 
and market conditions that are to pnn^ail cannot be foretold; 
conseciuently, there is no way of selecting in advance the variety 
that will be best suited for any particular locality. But -the 
environmental lactors of a locality are more or less permanent 
and fixed, and it is possible to make some varietal selections on 
th(; basis of av(Tage (U)nditions. Boll weevils are worsen in some 
places than in others. An early prolific variety is of most value 
in such regions. Some lands are loss fertile than others; a hardy, 
vigorous-growing strain yields best on such lands, llainfall and 
otluu' facUms also vary. It is, of course, most ])rofitablo to grow 
the variety best suit(^d to nu'ct all conditions. The safest and 
sur(\st way of d('t,ermining values for any platitation is to make 
tests on the place. Reliable iiiforniation may be obtained if 
different. vavieti(^s ar(^ grown side by side, under the same condi¬ 
tions, and comi>arisons are made. 

Classes of Varieties.— Duggar'^ groups Die upland varieties in 
eight classes: the Cluster, or Dickson, type; Semicluster, or 
Peerless, type; Rio Grande, or IVterkin, tyi)e; Kinglike, or 
King, type; Big-boll, or Truitt, type; Long-limb, or Petit Gulf, 
tyjjf^; Intermediate, various types; and Long-staj)le upland, or 
Alhm, typo. 

Duggar^s system of classification is a good one in tliat an 
effort is made to group the various vari(‘ties according to their 
natural relationship, and various charae(.(‘rs an* considered. 
This system was vesry generally adopted and used for a number 
of years. Wit-h the passage of time, certain of the varietal types 
have been lost because some? varieticis have })()Oome extinct. 
Also some important new varieties which combine characters 
belonging to more than one of tlje old groups have arisen through 
hybritlization or otherwise. These changes in varieties have made 
the Duggar system of classification less satisfactory than formerly. 

The system proposed below is more or less artificial in that it 
is based on but few plant characters, principally boll size and 
staple length, but it is believed that it will bo helpful in classing 
or grouping the varieties now grown. 

Group 1. King type--early, small-boll, short-staple group. 

Group 2. Dixie type—medium-late, small-boll, short-staple 
group. 
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Group 3. Cook type—round-boll, short-staple ^roup. 
Group 4. Triumph ty])e—big-boll, medium staj)l(' group. 
Group 5. Delfos typ('—small-l)oll, long-staple group. 
Group 6. We))b(T type—big-boll, long-staple group. 
Group 7. Various ty])es—mixed or intermediate group. 




Oroupl 


Group E. 




GroupV 



Qjroup VI 


Fig. 7.—An outline sketrh of a typical boll from each of the groups of upland 

varieties. 


Early, Small-boll, Short-staple Group.* —The varieties in this 
group are characterized by their earliness, numerous small bolls, 
and short staple. Correlated with the earliness arc several 
other characters which make the division fairly well defined. The 
plants are slender, mostly rather low, usually with one to three 
slender spreading basal vegetative branches; leaves small to 
medium size, softly hairy, with lobes narrower and deeper than 
those of the big-boll cottons; bolls small (see Fig. 7) three- to 

* In this classification, staple from the shortest to 1 inch in length is 
considered short staple; to 1^2 medium-length staple; and IK 
inch and longer, long staple. Bolls requiring fewer than 70 to make a 
pound of seed cotton are considered big bolls; bolls requiring 70 or more, 
small bolls. 
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five- but mostly four-locked; lint short and of pjood strength; 
smls small to medium size, fuzzy, and greenish to hrownisli gray. 

King and Oklahoma Triumph-44 are good i]lu>st rat ions of the 
group, Theix' are also seh'ctions from cither King or it.s ancestor 
Sugar lioaf in cultivation (see Fig. 8). 

Medium-late, Small-boll, Short-staple Group.—The varieties 
within this grouji are medium late and only medium prolific, 



Fk;. 8.—Plant of the Kinj? variety illustrative of the early, small-ln)!! short- 

staple RToup. {Cuurtvsy R. Y. WiiUcrs.) 

but they are healthy and of vigorous vegetative growth. The 
group contains important wilt-resistant varieties, of which 
Dixie may be taken as a typo (see Fig. 9). The plants are rather 
tall and slender with one to several long, slender, ascending to 
erect, basal vegetative branches; fruiting branches are slender 
and usually long-joint('d; leaves small to medium in size, rather 
hairy when young, with lobes narrower and dec^per than those of 
the big-boll, medium-staple group; bolls small to very small in 
size, with three, four, or five locks, the locks remaining rather 
compact and firm for some lime after the boll opens; lint m(?dium 
short, of good strength, wiry, and elastic; lint percentage usually 
high, 35 or above; seeds, small to very small, some nearly smooth 
and brownish black, but the majority covered with a short, 
sparse fuzz. 
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Round-boll, Short-staple Group. —The varieties in this group 
are characterized by a medium-sized, rounded boll, short staple, 
and high lint percentage. The plants are medium early, of 
medium size, vigorous in growth, and range from semicompact 
to somewhat spn^ading in habit. Loaves are medium to rather 
large. Bolls rounded, 60 to 70 to a ptmnd, mostly four-locked; 



Fia. 9.—Plant of the Dixie variety illustrative of the iiH»diuiii-late, Bmuli-holl 
short-staple group. {(Jourtvsy R. Y, WiiUers,) 

lint per cent, 35 to 42; staple length, to 1 inch; seeds medium 
in size with fuzz of various colors. , 

Cook and Wannamakcr Cleveland are good illustrations of 
the round-boll, short-staple group. They are cultivated exten¬ 
sively at present. 

Big-boll, Medium-staple Group. —^The main characteristic of 
this group is the large size of the boll, which is measured by the 
weight of the seed cotton within the boll. When plants are 
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grown under normal conditions, this ranges from about 40 bolls to 
the jK)und for the largest to about 70 for the smallest bolls. 
The plants of the group are stocky, usually vigorous; the basal 
limbs strong and heavy, rather short, and two to three in number 
if the plants are not crowded. Fruiting branches are strong, 
ranging from very short- and irregularly jointed or sc'iniclustered 





/ I 

I'la. 10.—eiant of the Rowflon variety illustrative ol tho bic-boil, medium-Htaplo 

grou|>. {After Tyler.) 

to very long-jointed; leaves, largo; bolls wi1h four to five locks; 
seeds, mostly large, fuzzy, of various colors; lint, medium length, 
mostly 13^2 inches, soft and of good strength; lint per cent, 31 
to 38, usually 35 or above (see Fig. 10). 

Certain varieties bc‘.longing to the big-boll, medium-staple 
group have been selected in Texas for slorra resistance. These 
are sometimes designated as the “stormproof” group. They are 
very sturdy and vigorous in growth, and the bolls mostly bang 
downward, so that the spreading burs form a sort of roof over 
them to shed off falling water. The locks are held in the boll 
securely but, being rather firm and protruding well, are easily 
picked. 

'Triumph, Long Star, and Rowflen are good illustrations of the 
big-boll, medium-staple group. 
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Small-boll, Long-staple Group.—This group rharn-clerized 
by the length and eliaracter of the lint and the* small bolls belong¬ 
ing to its iriornbers. Many varieties have a number of eharaeters 
tliat are eorrt'lated more or less with the staple characters, but 
the group also includes some varied forms. The majority of the 
older varieties were late, but recent on(\s are early. Most of 
the varieties have plants rather tall and slender, with two or 
three slender, upright basal veget ative branches and long, slender 



Fia. 11.—Plant of the Delfoa variety illustrative of the small-boll, long- 
staple group. This plant was grown under more favorable conditions than the 
others shown and consequently has more bolls. 

fruit branches with joints of various lengths. The foliage is 
somewhat sparse; leaves small to medium in size, with narrow 
lobes; peduncles often long and slender; bolls small to medium 
in size, with three, four, or occasionally five locks; the cotton of 
each holds together in a rather loose mass; lint, 13 ^ to 1% inches 
in length, weak to moderately strong, very soft, fine, and clinging, 
the best types resembling the lint of Sea Island cotton; seeds 
small to medium in size, sometimes naked or partly naked but 
usually covered with a brownish-gray or gray fuzz. The habit 
of growth, the lint characters, and the yellow pollen of many 
varieties within this group indicate relationship to Sea Island 
cotton. It is known that some of the varieties contain Sea 
Island “blood,” and very probably many of them do (see Fig. 11). 
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Fig. 12.— Plant of the Deltatype Webber variety which belongs to the big-boll, 

long-staple group. (Courtesy George J, WMs.) 
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Big-boll, Long-staple Group. —This group comprises princi¬ 
pally varieties that have been produced comparatively recently 
by combining characters in one variety that were formerly 
found in different varieties, as, for instance, big boll and long 
staple- The varieties in this group are medium early an<l only 
medium in respect to prolificness. The plants are rather com¬ 
pact, sto(^ky, short-limbed, and, in general, resemble the big-boll, 
medium-staple varic^ties in vegetative characters. The bolls 
are mostly more or less long-pointed and b(ifore opening apjxiar 
to be very large, but the amount of seed cotton contaiiujd is 
not in proportion to the apparent size of the boll. The bolls 
are four- and fivci-locked, and 60 to 70 are required to make a 
pound of seed cotton. Seeds arc of medium size and covered 
with fuzz; percentage of lint, 30 to 32; lint length, to 
1^8 inches; lint soft and silky and usually of exc(^llent character. 

Deltatype Webber and Missdel, varieties cultivated exten¬ 
sively at present, are good illustrations of the big-boll, long- 
staple group (see Fig. 12). 

Intermediate Group. —This group contains varieties that 
possess one or more important characters wliich an^ more or k^ss 
intermediate botwetui characters of x^lnnis of other groups, or 
they have some definite characters of two or more groups. They 
<*an be placed only in a heterogeneous class. 

Leading Cotton Varieties. —The following lists in Table I were 
prepared by the agronomists in the cotton-growing siat(\s. 
Varieties are listtjd in order of popularit y, in general, but in many 
states this varies in different parts of the state. 

Description of Upland Varieties. —Brief descriptions ami 
histories of a number of upland varieties arc given below. This 
list is not exhaustive. An attempt has been made to include 
only the most prominent old-time varieties, some varieties from 
which prominent pres(mt-day varieti(^s have sprung, and the 
leading varieties being grown at present. 

Alien Long Staple (Small-boll, Tx)iig-staple Group).— Developed about 
1898 by J. B. Allen, Port Gibson, Miss. At one time this variety was grown 
extensively throughout the Delta of Mississippi and in other long-staple 
districts, but it is now displaced by earlier long-staple varieties. 

Plants are tall and pyramidal in shape; semicluster in habit of growth; 
with one to three vegetable limbs near the base of stalk and short, irregu¬ 
larly jointed fniiting branches; bolls medium to small; lint very long and 
silky; seeds medium to small, fuzzy, white; bolls per pound. 78; seeds per 
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Table —^IjEadino Cotton Varieties Grown in the TTnited States 


State 

Agronomist 

Vaiielics 

Virgtma 



Noith t^aiohiiu 

1* H. Kune 

Farm Itcliof 
fllevelurid 884-4 

M«*xican 

Clevelaiid-5 

Wann. (Mcveland 

Ilumco Clcveluml 
(3ev(5wilt 

Dixie Tnunipli 

Wilds 

Foster 

Total acicage 

Sfnitli (.'utoliiui 

E. K. Hall 

Farm K(‘lief 

Dixie Tnumpli 
(3eveland-5 

ClevcwiH 
('leveland 884-4 

Foster 

Wilds 

I)ixie-14 

Wann. Clevelaml 

Lightning Express 8 

Total oeieage 

Geoi gia 

U- P Jlled.siic 

I'oole 

Half «& Half 

Piedmont Cleveland 
Stoiipville 2 

D «fe P 1. 4-8 

Farm P.elicl 

ClovewiJt 
("ook 

Total ttcieage 

Flornla 

W A. Caivei 

T’ooIm 

IJjilf A Half 
(3evelarid 

C-ook 307-6 

Rhyne's Cook 

Sea Island 

T'otal acreage 

Alabama 

H n TiHiiale 

D &, P L Strains 

Half & Half 

Ituckei 

Cook-307-6 

Rhyne’s Cook 

Othi'r Re.sist Cfuik 

Non Wilt Resi.st Cook 
Dixie Tiinini)h 

Total acreage 

MiasisKiftpi 

.1 F O Kelly 

D & P strains 

Dclfos stiainn 

Missdel stiains 

Stoneville strains 

Express stiains 

Wilds 

Total acreage 

Louisiana 

C W DaviH 

D & P L StiaifiH 

Half & Half 

Stoneville strains 

DeUos strains 

Missdel strain.'! 

Qualla 

f’okcr (/levelaiid strains 
Di.xii* TTinrnj)h 

W.inn Ch'veland 

Total aneage 


AcrenRc 


54,000" 


200.000 
140,000 
00.000 
45,000 
40.000 
10,000 
35.000 
26.000 
20,000 
25,000 
074,000 


300 

260 

150 

125 

10 () 

60 

50 

30 

30 

25 

1.200 


.(K)0 
. 000 
. 000 
.000 
. 000 
, 000 
,000 
.000 
,000 
.000 
.000 


150,000 
115,000 
70,000 
50.000 
15.000 
6,000 
4,000 
2,000 
2,164.000 


4 

_90 

30() 

250 

250 

200 

200 

200 

125 

20 

2,H4 


,000 
.000 
,000 
,000 
,000 
, 000 
,000 
,000 
,000 
,000 
.000 


932 

533 

399 

106 

53 

25 

2.961 

■"'480 

273 

147 

134 

19 

16 

15 

13 

10 

1,303 


.750 
, 000 
,750 
. 600 
.300 
.000 
.000 

.491 

,097 

. 866 

,741 

,718 

.034 

,620 

.603 

,701 

.005 


liprnaikM 


No report 
received on 

VHiieti<!£t 

1936 lUTeafje 


1934 acreage 


1934 inneage 


1936 acreage 


1934 acrenge 


1935 acieugo 


1036 acreage 


‘ Mo?,! of the fipiircH on acreage arc from estimateH collected by J, O. Ware 
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Table I.—^IjKadino C/Otton Varieties Grown in tfie United States- 


(Coniinutd) 


Htatr 

I At^i onomisi 

Varii*tiea 

Acreage 

llemarks 

Arkaiittau 

1 

! 

1 

J (). Wu!« 

• 

llowdcii struiiio 

Half & Half 

Acala stiuins 

MiNHciel strains 

DcUoh stiains 

Mcbanc Triumph 

I) & P L HtllUIIS 

Stoncvillo strains 

Wilson Typo 

KushoII Hig Boll 

Total aiToago 

897.000 
216.000 
209,000 
16:1,000 
127.000 
79.000 
70,000 
63,000 
41,000 
,36.000 
2.196,000 

1934 acreage 

I'eiineHHce 

Nowiaaii i(uncock 

I) & P L strains 

Half & Haif 

Htoneville strains 
^ Cleveland strains 

1 Acala, Delfos, nowden. 
Trice and others 

Total ttcieagc 

' 275,000 

' 175.000 

! 70,000 

40,000 

! 50;00() 

818,000 

1936 acreage 

Misttoun 

n. M. King 

1 StoneviUe 4 A 
; Stoiieville 5 

Didtapiuc (D & P L 11) 
Rowden-40 

Half & Half 

Total acreage 

! 

1 

1 

82,000 

1936 acreage 

Oklahoma 

L. L liigon 

' Mebnne Triumph strains 

1 Oklahoma Triumph 

Half & Half 

Aoala-8 

Rowdeii-4() 

Total ai’ieage 

727,000 

1 430.000 

378,000 
:J49.000 
290,000 

2,909.000 

1934 acreage 

Texan 

1 

D. T. Killoiigh 

1 

Mcbane Triumph stuiins 
Acaia stiains 

Lone Star strains 

Rowden 

Half & Half 

Delfos 

Total acreage 

6,232,000 
751.000 
568.000 
400.000 

9.418.000 

1934 acreage 

Now Mexico 

G. N. Stroniuii 

Acala-R 

Pardue’s Acala 

Young’s Acala 

Watson's AcrIr 

Roger’s Acala 

Total acreage 

75.000 

5,000 

100.000 

1934 acreage 

Anzoim 

C. J. King ' 

Acala-8 

Ambassador (SloneviHe 4) 
Pima Egyptian 

S X P Egyptian 

Total acreage 

153,000 
15,000 
31,000 
9,000 
208.000 

1936 acreage 

California 

Geo. J. HarriHoii 

Acala-8 

Stoneville 

Mebaiie &. Lone Star 

Pima Egyptian 

Total acreage 

368.000 

5,000 

6,000 

100 

368,000 

1936 acreage 


pound, 3,800; length of hut, 1 ?''8 to 1 ?i'g inches; strength of fibers, 4.3 grains; 
lint percentage, 29. Adapted from Tyler.® 

Acala (Iiitenncdiate Group).—This variety was developed from imported 
seed obtained by G. N. Collins and C. B. Doyle in 1906, at Acala, in the 
•state of Chiapas, Southern Mexico. The present strain was developed from 
a selection of 20 plants made by Dr. D. A. Saunders, in 1911, from tht^ 
original field grown at Waco, Tex. Acala is grown most extensively in 
Oklahoma, Texas, western Arkansas, New Mexico, Arizona, and California. 
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Plants are of medium height, witli strong, erect main st(Mn, few vegetative 
limbs; fruiting branches sliort-jointed; lower branches long, upper branches 
short; leaves of medium size, dark green; boils of luediuin size, ovate, with 
short, blunt points; burs often pendant, stormproof; bolls per pound, 50 



Fig. 13.—Bolls of important types of cotton, (a) Egyptian Mit Afifi. About 
natural size. (6) Egyptian Sakellaridis. About natural size, (c) Amcrican- 
Egyptian Pima. About natural size, id) Upland short staple, Cook vari¬ 
ety. Slightly larger than half natural size, (c) Upland big boll. Lone Star 
variety. Slightly larger than half natural size. (/) Upland long staple, Express 
variety. Somewhat less than half actual size, (g) American Sea Island, 
Somewhat less than half actual size. 

to* 55; length of lint, IJic to l?i6 inches; staple with good drag and extra 
strong; liiit percentage, 32 to 35. After Oakley.® 

AcaZa-5* (Intermediate Group).—Developed by C. N. Nunn from a plant 
selection made in a field of Acala cotton, at Okema, Okla., in 1914. The 
plants attain a height of 2 to 5 feet, depending on the supply of moisture 

Varieti(is so designated w<Te chosen as standard eommercial varieties by 
the CoBimittee on Standardization of Varieties. 
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and soil fertility; they have a strong central axis and rather slender fruit 
branches with rather short int<;ruodes; leaves, TiUHlinni-sized, slightly 
cupped; bolls, 65 to 75 per pound of seed cotton; staple lengtli, I to iMe 
inches; lint percentage, 33 to 37; seed, nKxliuni-sized, about 4,(KM) to a 
pound, with light-gray fuzz of moderate density; plants not disease-resistant 
and only medium early and medium prolitic. 

Acaia-8* (Intermediate Group).---Oeveloped by H. O. McTCeever, of the 
U. S. Department of Agriculture, from a plant s(4ectioix that was made 
in th(j same fi(4d of Acala cotton, at Okema, Okla., as the Acala-5 seb'ction. 
Plants are somewhat larger and more sprt'adiug than Acala-f) plants, with 
larger leaves and bolls and longer staple. 



Aeala-8 plants attain a luiight of 3 to 5 feet und(T fair conditions; vegeta¬ 
tive branehiiS are few, fruiting branches arc medium sh()rt-joirite,d; leaves, 
medium large, dark green; GO to 70 bolls per pound; staple length, IJ ir to 
iViQ inches; lint perctmtego, 35 to 38; s(a*ds, light-gray color, medium-sized, 
about 3,500 to a pound; plants not diseus(!-resistant; productive in regions 
where adapted. 

Anibassador^lf Registniiion Nf». 33. (Big-boll, Medium-staple Group). ■ 
This variety (formerly known as *‘StoneviUe-4”) was developed by C. A. 
Tate, of the Stonevillo Pedigrei'd Seed Co., Stoneville, Miss. The original 
selection, made at Stoneville, in 1923, by IT. B. Brown, came from Lone 
Star-G5. Later sel('(itioiis i)urified the strain and increased its stability. 
The variety is now grown in Mississippi, southeast. Missouri, northeast 

* Varieties so dtjsignaied Avere chosen as standard (rommercial varieties by 
the Committee on Standardization of Variidiiis. 

Varieties so designated have beem registered by the AmiTican Society of 
Agronomy as new varieties of merit. 
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Arkansas, Texas, Arizotia, and Cliina. It is adupte*l to regions of moderate 
rainfall and inediuui soil fertility. 

Under average eonditiojiw, plants are from 2 to 2]i feet tall, being some¬ 
what lower and more stocky than most varieties. Uranehos are rather 
short-joinled and stout; stenis, brandies, and leaves hairy; vegetative 
liranehes few, leaves iiu'diuin-sized, usually dark gree.n and thick. Flowers 
are iiiediuiu-sized, "»’eain-eolonMl, aiul anthers cream-colored; stigma 
projects beyond the anthers but little if at all; braids rather large, cordate, 
and deeply toothdl; bolls, rather large, 50 to 70 per pound under good condi¬ 
tions, rounded with a sliort, l)lunt point, mostly five-looked, stomiprool; 
bolls piek well; staple lengtli, 1 to 1 ' i r, inehes; seeds, meduiiu-sized, lirownislv 
gray; lint percentage, 34 to 3(5; resistaneo to wilt and boll rot only fair; 
early and more prolific than most larg(j-boll cottons. 

Jiohrmian (Ihg-boll, Medium-staple Grouj)).—Also known as Supak, 
Shupark, Shoejieck, Shuparch, etc. Originated over sixty years ago by a 
llohemian si'ttler named Supak, Indiig in Travis, Austin (kiunty, Ti^x. 
lloheunan was a very ]>opular cotton in Texas at one time but has been 
displaced by other varii'ties. It is the parent of ]{owden. 

Plants ani large, basal limbs, two to tJiree, often nearly prostrat-c*; fruiting 
branches, nunuaxnis and long, sonievdiat drooping; joints, short aii<l regular, 
making tlie plant very j)rolific; foliage, heavy; bolls, largi*, usually turned 
ilown by ihidr wt'ight, so that when the boll opens the lint is protected by a 
roof formed partly by the broad biicks of the segments of (Jie bur an<l partly 
l)y the large involucn^; picks easily; lint, niodiuin length; si^ods, large, fuzzy, 
gray or brownish gray; bolls per pound, 55; s(*eds per pound, 3,2-10; average 
Imt length, inch; strength of fiber, 5.3 grams; hut percentage, 33 to 3b 
Adapted from Tyler.^ 

Boykin Btorruproof (llig-boll, Medium-staple Group).—Originated by 
W. L. Hoykin, Kaufman, Kaufman County, Tex. It is not grown extensively 
at pres(*nt. 

Plants are large and stocky; fruiting branches, long and long-jointed, late 
maturing; bolls, largo, majority five-locked, iioldmg cotton well during 
storms but easily picked, as locks cling together in one mass; lint, of good 
length; good percentage of lint; seed, large, fuzzy, brownish gray; bolls per 
l)ound, 50; seed ptT pound, 3,280; lint length l3-;i2 imdies; strength of fiber. 
5.2 grams; lint percent,age, 34. Adai)t,ed from Tyler.^ 

New Boykin"^ (llig-boll, Medium-staple Group).—This variety originated 
from a plant sehiction made in a field of M(*bane by A. M. Ferguson, at 
Sherman, Tex., in 1913. New Hoykin is medium early mid yields bettor 
than the average under unfavorable growing conditions. 

Plants are medium-sized to large and somewhat rangy and open; vegeta¬ 
tive branches, 2 to 5, fruiting branches, 8 to 15; leaves, medium in size; 
bolls per pound, 75 to 80; staple length, Vi fo 'U '32 inches; lint percentage, 
37 to 40; seeds, gray to white, inedium-sizc'd; disease resistance fair to good; 
rather productive, comparalively, in regions where adapted. 

Bottoms (Intermediate Group).—This variety was developed by A. T. 
Kottoms, of Athens, Ala., about 1915, from a Texas variety. It has dwarfish 

* Varieties so designated were chosen as standard commercial varieties 
by the Committee on Standardization of Varieties. 
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plants of a semiVlustcr type, is extra early nnrl fast in fruiting, and lias bolls 
of medium size. TIu* staple length is Js to 1 incli, irregular. The varaity 
is not grown extensively at present. 

Brannon (Intermediate (Ironp).— llraiinon was developed from a selection 
made by G. W. Brannon, East Fcdieiana Parish, Louisiana, and further 
improved by N, B. Riddle, Kiddle, La., a son-in-law of t he originator, and 
by G. Brannon, landsay. La. It is intermediate between the upland long- 
staple and the Peterkiri groups. It is not grown extensively now, if at all. 

Plants are tall and slciul(5r; basal limbs, one to three? or more; fruiting 
branches, long, rather long-jointed; bolls, medium to large; seeds, of medium 
size, covered witii a short, sparse, brownish-gray fuzz, or nearly nak(;d; bolls 
per pound, (>h; seed per pound, 4,000; lint length, 1 inch; lint percentage, 
32 to 37. Adapt(‘d from Tyler.^ 

Cleveland (Itound-boU, Khorl-slaple Group).— Known also as Cleveland 
3hg Boll. This variety was d(?veloped liy J. R. Cleveland, Stratton Miss., 
by 25 years of niass-seh'etion work. The variety e.amt? into promim^nce 
about 1890. It. is not grown extensively at present, having b(H!n supplanted 
largely by strains developed from it, as Wannamaker Cleveland and Pied¬ 
mont (/leveland. 

Plants are not uniform, being liotli somicluster and open in growth; joints 
of fruiting branches shod., making liie variety m(*(liuiii-i‘arly maturing; 
bolls, large, 50 pi'r cent five-loeked, not stormproof; lint, of medium length; 
seed, medium-large, fuzzy, light brownisJi gray; bolls per pound, about 
(K); s(‘cds per pound 3,100; lint length, inch; strength of single? fibers, 

5.5 grams; lint percentage, 35 to 37. 

Wanjiamaker CUveland* (Round-boll, Short-staple Group).—This strain 
of (Uevcland was <l(*v(?loped liy the ])lani-to-row method by W. W. Waiina- 
maker and Sons, of Saint Matthews, S. C. The work was first begun in 
1908. The vari(?ty came into prominence in 1910, the year the seed was 
placed on the market in a eommereial way. It is earlier and more pro¬ 
lific, has smaihT bolls, aiul is a lower growing and more spreading plant 
than the parent varii?ty. It was formerly widel^^ grown m hill-land 
districts cast of the Mississip])i River and to some extent in Arkansas and 
JjOiiisiana. 

Plants are of medium height with medium foliage, mostly with three or 
four basal vegetativt; limbs; medium early and fairly prolific; bolls, rounded 
with very blunt tip, 00 to 09 f.o a pound; lint percentage, 35 to 37; staple 
lengtli, to i-iiich; semirosistant to wilt. 

Cleveland-l^A (Hound-boll, Short-staple Group).—This is a selection from 
Wannamaker Cleveland made liy the Mississijipi Exporirnont Station. 
It dilTijrs from the iiarent strain in liaving ratlier more compact plants and is 
slightly earlier and more prolific. 

Piedmont Cleveland"*^ (Round-boll Short-staple Group).—This variety was 
originated by J. O. M. Smith and M. W. H. Collins from a plant selee.tion 
made; in a fiehl of Cleveland Big l^oll cotton, at Commerce, Ga., in 1914. 
The variety has been grown and distributed liy the originator for more than 
20 years and subjected to furt.Iicr selection and roguiug. It has bt^cn earlier 

* Varieties so designated were (?hos(?n as standard commercial varieties by 
the Committee on Standardization of Varieties. 



CULTIVATED VARIETIES OF COTTON 


59 


an<l more prolific than most other short-staple Clevelands but has a lower 
lint p(‘r(*entaKe. 

Plants are niediuiu to lar^e, rather eoinpaet; foliage is nualiuin to heavy; 
bolls, ()5 to 70 per jxaiiMl; staple length, "s to inch; lint jjereentugo, 

34 30; seed, brownish gray, inedniiu-sized; disease n'sistiinee, fair; 

carliiu'ss, medium; productiveness, good. 

CU'V('land-h* (Int- nK'diate CSroup).—(4ev(‘lund-r> was d('vc‘loped by the 
ootlon hre(‘ders of ih(! CJokt'r Pedigrecsl S('ed t'o., JIartsville, S. (^, from n 
plant selection made in a fi(‘ld of (^)ker CMcweland cotton, near llartsvillc. in 
1021. It IS ])rol>!d>le that this original plant was a natural hybrid between 
Ch'vehind and some long-staple vaneiy, sineo i(. bad a longiT staple than is 
usual for tlie C'levelands and also had some cliarai'ters of another variety. 
(Mevi'land-o has rather wide' adaptability, a fair-sized boll, and staple t)f 
good ehaiaeter. 

Plants aie medmni-siyed, with tw’o to four v(‘getalive branelies ami 
medium-length fruit branelK's. l'\>liag<^ is m(alium h(*avy; Imlls, GO to 
70 per pound; staple length, 1 to 1 * p c, inclu's; lint ))ercentage, 30 to 40; 
se<*d, lu'ownisli gray to light green, m(*dium-siz(al, about 3,000 to a pound; 
disease resistance, earliness, a.nd productiveness, medium. 

(lut(*rmediate Grouj)). —Tins variety was developed by the 
Calker Pedigreed {^ee<l Co., from a plant select,(ul in a fi<‘ld of ( -oker (4evelunt! 
cotton, near Rarlsville, 8. C\, in 1023. The vauety is open in branching 
habit and has a small h'af for a Cleveland. It is ralluir early ami pioduetive 
ami lias fibei <»f g(»(Hl <*haraet(T. 

\Vh(‘n grown under fiverag(‘ conditions, iJie i>lants attain a height of 2^2 b* 
3 feet. Then' an' one to four vi'getative braiiclu’S and ratlun long fruit 
branches. L(‘av<'s are ratlu'r small; bolls, 0.5 to 70 pvr pound; staph' length, 
1 to 1 ’ k; inchoK; lint jK'rceiilage, 30 to 38; s(‘ed small, 3,900 to 4,200 ])er 
pound, gray to light brown; jdants somewhat resistant to diseases in general 
l)ut hav<' only sliglit rt'sistanen to wilt. 

Clcvewilt (Inti'rmediate Grou]))." developed by (k)kcr Pedigieed S<a*d 
Co., Hartsville, S. G., by series of selections from Clev('land-S84, which was 
grown repeatedly on will-inf(*sled soil. It is higlily n'sistarit to will, produc¬ 
tive; sta])hi Ji'ngtb, I ';i 2 to I' | (, inches; gin outturn, 37 to 38 per cent. 

Ch‘('t( Superior (Hig-boll, Me.dium-st.iijih* Grouf)). Introduced in 1924 by 
Clieit C-otton Breeding Parnis, *San Marcos, T('X. Grown from Mobane 
Triuiuiih stocks, (-onsidernd to bo best ad«apU'd to ec'ntral and western 
T.'xas and western OklaJioma.. 

College No. 1 (Hound-boll, Slioit-staple Grouj)).-- - This is a selection from 
Sunbeam, a hybrid variety from a cross bi'tweeii C’ook's Jmjiroved and 
Columbia. It is grown in Gi'oigia. 

Plants are of medium size, wil-h no to on<; basal vegi'talive liraneh; fruiting 
bramdu'S long with mediuni-lenglli joints, there being no indication of th(‘ 
cluster habit; bolls, large, oblong, 00 p«'r pound; stajde length, inch; 

lint percentage, 38. 

Columbia (Big-I)oll Long-staj)h^ Group).—A selection from Husscll made 
by Dr. H. J. Webber while in charge of jdant-breodmg inve.stignti<>ns, 

* Varieties so dtjsignated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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U. S. Department of Agriculture. It was grown somewhat extensively for 
some years in the Dc^lta sections of Mississippi and Arkansas and also in 
Nort.li Carolina and South Carolina, but has been displaced by Webber and 
its strains. 

Plants are similar to Pussell; bolls, largt;, long, ovate; lint, not uniform, not 
silky like Sunflower but stronger; s(!ed, larg(‘, fuzzy, gray, a small proportion 
green; bolls i)er pound, 66 V^; se(‘d p(*r ])ound, 3,400; iiiit leiigtii, 13<4 inches; 
strenglli of single fibers, 5,6 grams; lint percentage, 31,7. Adapted from 
Oakley.*^ 

Cook or Cookes Improved (Itoiind-boll, Sljort-staple Gn)iip).— Originated 
])y J. R. Cook at J^lllaville, Ga., in 1S95. This is a mt'dium- to large-boiled 
variiity, yielding a high perccaitage of Imt, and is iiiediuni early. Selections 
made by t he Alabama Experiment Station have displaced the parent strain 
of C^ook to a large extent. 

Bolls are (piitc^ round, 54 p(*r (a*nt five-locked; seed niodium in size, fuzzy, 
greenish, or brownish gniy; not stormproof and susceptible to boll rot; 
l)olls per pound, (>0 to 65; seed ])er pound, 4,000; lint lengl h, inch; strength 
of single fibers, 6.8 grams; lint ])i‘rcentagc, 38,12. Atlajii.i'd from Tyler.- 

Alabama Elation Cook .— This is a strain of Ckiok developed by tlu' Alabama 
Station. Jt differs from the [larent variety in liaving smalliT bolls and 
higher Imt percentage and is iiiore uniform. 

Tri-Cook Of Triumph Cook .—This variety was developcMl by M. R. Hall, 
James, Ala., in 1910, from a sol(*etion made in a fiiild in which mixeui set'd of 
Ck)ok and 'i'nuinph liad liecm planted. The plants ar (5 not uniform; they 
res(*inbk‘ CNjok largely. The strain is more re.ustant to wilt than Cook and 
has given more profitable yields on willy soils. 

Coo/v-lOlO.— This strain, originated by the Ahibaina Experiment Station, 
differs from th(j Alabama Station Cook in having smallcT bolls, 60 to 70 per 
jxujnd; higher hut percentage, 40 to 42, and shorter staple, '*4 to Js inch. 
Jt is a good yielder. 

Cook*s Long-staple (Siiiall-boll, Long-stajile Croup).—Develojxxi by W. A. 
('^ook, Newnnan, Miss. This variety is closely related to Allen. It was a 
yiopular variety in long-st.aple district,s for scv(*ral years but is not grown at 


pr(»sent, liaving been sup(;rsoded by earlier long-staple varieties. 

Plants arc tall and pyramidal in shape, with oikj to three limbs or often 
none; fruiting branches showing a tendency to semiclustcir but not so short 
and irregularly jointed as Allen; bolls, of medium size, pointed; lint, of good 
length, soft and silky; seeds, of medium size, fuzzy, gray; bolls per pound, 
60; seed pvr pound, 3,650; lint length, 1 to 1’:^ inches; strength of single 
fibers, 4,7 grams; lint percentage, 28.3. Adapted from Tyler.^ 

Coofc-307-6* (Round-boll, Sliort-staple Group).—This is a wilt-resistant 
variety wdiich -was developed by E. F. Cauthen from a plant selection made 
in a field of nonresistant Cook cotton, near Auburn, Ala., in 1912. The 
variety yields well and is very hardy, easy to pick, and very wilt- 
rcsistaiit. 


* Varieties so designated were chosen as standard commercial varieties l)y 
the Committee on Standardization of Varieties. 
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Plants are modiuin in size, with one to two basal ve^jotative branches and 
rather larjje fnnt Innbs; foliage is niediiim to light; bolls, nK'dium-sizcd, 70 
io 85 per pound; staple length, to 1 inch; lint percentage, 35 to 38; seed, 
inediuin-sized, white to light green; earliuess, niediiun, and productiveness, 
gO(Kl. 

Rhynv's Cook ,—Tltis is a strain of Cook-307-6 (l(:veloi)ed by llhyne Bros., 
of B(‘nton, Ala. It v cry similar to the parent strain. 

Valpcpper (Iiitennediato Group).—Developed by L. K. Culi)epper, 
lAitliersville, Ga., by mixing seed of Wy<!he and Dickson. These dissiniilar 
varieties have blended by hybridization into a fairly uniform iiiteriTn'diato 
cotton, still sho^ving, however, a few plants approaching the parents in 
elmracter of growth. The cross was made about 1890, and for some years 
the variety was rather (aunmon throughout tlie Cotton Belt. It is not 
grown very extensively now. 

Plants are s(‘micluster in habit of growth, with oniJ to three basal vegeta¬ 
tive limbs; fruiting branches, short and irregularly jointed; bolls, large, 
rounded; lint of medium length; percentage, good; seeds, large, fuzzy, 
greenisli or brownish gray in color; bolls p«‘r pound, 50; seed per pound, 
3,380; lint length, iueh; strength of single fibers, 0.7 grams; lint per- 
eeutage, 35 1. Adapbal from Tyler.- 

Delfos (Small-boll, J^ong-staple Group).—This variety sprang from a 
singhi outstanding plant selected in a field of Fostor-J20at the Mississippi 
Delta Exjienment Station, in 1910, by H. B, Brown, It is grown exten¬ 
sively on alluvial lands in Mississippi, Louisiana, and Arkansas, 

Delfos is very early and very prolific; it has low-spreading open plants, 
with comparatively slender main stem and branches; the iruiting branches 
are long and numerous; one to four basal vegetative bramhes are found 
on the plant if wide-sjiaced; leaves are small, having a pale-green color; 
bolls are narrowly ovate, short-pointed, four- and five-locked, open well, 
jack fairly well, and run 70 to 80 to the pound of se(*d cotton; lint per¬ 
centage, 31 to 32; staple length, ] Ig to l?'i c inches. 

Delta and Pine Land-S* (Intermediate Group).—This variety originated 
from a plant selection made l)y V. C. Kwiiig, of Scott, Miss., plant breeder 
for th(i Delta and Pine Land C(i., in a fi('Id of Delta and Pine Ijnnd-4 cotton, 
at Scott, Miss., in 1921. (Delta and Pine Laiid-4 was produced by crossing 
Mebaiu! and Polk, the latter a local variety.) Delta and Pine Land-8 
is especially adai)t<;d to j)oor hill lands because the plants arc vigorous in 
growth and have a high[lint percentage and a fair staple length. 

The plants are medium Lirge, attaining a height of 3 to 6 feet under 
favorable conditions, compact, with rather short fruit branches; foliage is 
medium heavy; bolls, medium-sized, 70 to 80 per pound; staple length, 1 to 
13 16 inches; lint percentage, 36 to 38; seed, medium-sized, gray; disease 
resistance, fair to good; earliuess, fair; ijrodm^tivcness, fair. 

Delia and Pine Lct/td-lO* (Intermediate Grouj)).—This variety was pro¬ 
duced by E. Ewing, i\t Miss., I)y crossing Expr('ss-122 and a noticom- 

* Varieties so designated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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iiiorci;il liybriil lOApmss and M'dmiie blood. Tl has proved to bo 

productive' over alarKo area of the central South and has a satisiactory staple' 
lont;tli for a short, cotton. The plants arc niodiuin-size'd, lioiTiK more spread¬ 
ing than D(‘I(a and Pine La.nd-8 plants but not so tall; leaves are. inednnn to 
fairly larp:e, dislinetly liji;ht p:n'eu; boll size, jneduun, 70 to 80 to a pound; 
staple lenj^t h, 1 to 1 ^ i o inclu's; lint p(‘reenlap:e, 33 to 30; set'd, enediuni-sizcel, 
browiiisli i^ray; disease resistaiua', fairly pood; nn'dimn early. 

Ih'^istration No. 32 (Tnte'nnediat.e Group).— Vhis variedv 
(feirinerly known as “1). P. L.-l I ”) origmateal from a jiiant sedea-tion made 
from a hybriel hedwe'en De'lta and Pine La.nd-lO and a noiieommereaal 
hyliriei. It was devedeijKal at Scott, Miss., by E. C). l^win(j;. 

The* plants eif the vanedy are of me'dium hei^^ht: and fairly eipen, stejns and 
branclu'S rathe'r slendt'r, me>s|]y nearly Rlabrenis ainl j’evldish in eeilor; 
vesedative branches, not e'xtensive'lv dovedope'd; leave's, ineehuin-sizeMl, 
usually elark frre-eai, anel only slifrhtlv hairv. FIe»w('rs, imulium-sized, civam- 
ceiloreel; anthers, (Teiain-roleinMl; holls, me‘diiini'Size‘d, ratlie'r sheirt-pomted, 
70 to 80 i)e*r pound; staple, lem^fth, 1 *;j 2 to l'*;’,^; hnt percentage', 37 te) 12; 
resist-anee to wilt ajiel boll reils, enilv fair. 

JHrksfni,\s Inipnm'd ll'.arlv Siiiall-bedl, Short,-staple Gt*ou])J. Develojied 
about 18r>8 by David Dickson, of Oxforel, Ga. This is an old varie'ty not 
grown at pu'semt. 

Plants arc e'arlv-matining, of the strict-edusle'r type*, with oiu' to tlire'c 
liasa.l ve'getative' limbs; truiting branedies reuluea'd to spurs by shortc'ning e>f 
iiiternoeh's, thus throwing tlie* joints veay close* logellicr; spurs, 2 to 0 inc.hcs 
Jeaig, usual!}' lungi'r m the middle of the stalk than at tlie* bottom or at the*, 
to]); le'avc's, very large*; l)oIls, clustered, small, rounded shajie; lint, of medium 
length, small, fuzzy, bretwnish gray; bolls fierpounel, lOo; seeids pew pound, 
5,070; a\e*rage Imt length, Js medi; strength of single fibers, 5.1 grams; 
lint perceaitage*, 29 t.ei 32. Adapt, ihI from ''I'yleir.^ 

LhLlon (Meaiiuin-late, Sniall-betli, Sliojt-stajile* Grou])), Dillein is a wilt- 
resistant variety dc've'loped by W. A. Orton, e»f the IJ. S. Department eif 
Agriculture, from sele'ctmns from Jaekson Limbless, at Dillon, S. C., in 
1900. It is grown very little, if at all, at pre'sent. 

Like all cluste'r vjirieties, Dillon is diflieult tei pic;k free from, trash, but,, 
owing to its re'sistjuu’e* to wult, its stornifiroof character, anel its productivt;- 
ness, it was peipular on wilt.-infe'ete*(l soils. Plants are; tall, (‘i-e^e^t, with eme^ 
ejr two large basal vegetative brane*he\s; fruiting ]ind)S, reduced to short 
spurs, croweliiig the sheirt-stemmed beills into (dusters; senids, small, covered 
with dose brownisli-greH'n fuzz; holls pe'r pe^uud, 94; seeds pejr pound, 5,320; 
lint length, incli; lint percentage, 37. Adaptenl from Tyler.^ 

Dixie (Medium-late, Small-holi, Short-staple Group).—This variety was 
developed by W. A. Orton from a single plant seleetioii at Troy, Ala., in 
1902. Tim cotton from which the sdcction ■v^as made was grown on wilt- 
infead,ed land. Tliis variety was formerly e'.onsidered one of the leading 
wilt-r(*sislant varied ies but is grown but httlei if any at pre'sent. 


t Varieities so de.signated have hi'i'ii reigistered by the American Society of 
Agronomy as new varietie's of nu»rit. 
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Plants arc vigorous, wili-rosisUint, of medinin height, pyrninidnl, of Iho 
Petcrkhi ly]>o, with two or inon* Inrj^o Iimhs; fruiiinj* h»nf 5 , slon- 

<l(‘r^ <lroo])inj>;; leaves, ofincthum size; hulls, of iiuHinnn size, (‘asv to piek l)ut 
verv storTiipioof; .se(‘<ls, stiiall, tyi)i(*,ally c-ovrred with a j^rccinsli-hrown 
fuzz; 'hulls per pound, 75; seeds p(‘r pouinl, 4,100; lint lenj^ili^ iiltout inch; 
lint, ])ere(MdJige, 34 to 35. Afl.er Oakley/’ 

i>i.rti-A(iJi (Inter' . diate (iroiip).—This is a liyl>rid ])et\v(*en Dixie and 
Afifi,an JOf^vpIiaTi caric’ty. It.T-es(‘iid>les Djxiuexoej)t in stM]>U‘lenf^l.h. Lint 
huigth, ine,hes; Ind, pereenia^!:e, 30. 

Dixit'-Triuinph* (Medium-lale, Sioall-holl, Short-slaplo Oroiij)'),- Dixie- 
Triuniph ori(;inated from a cross hetwi’cn Mehane, Tri\iniph ;ind Dixie, 
wilt.-resistant cotton. Th(^ ert)ss was made by W. W. Odix'rt on .loe M. 
Johnson's furtn, lu jir Moiietta., tS. Cl, in 11)08. Dixie '^I'ruimph reseiidiles 
the Dixie ])ar(*n(, in ft-eiu’nd plant fonn. It is a heiillliy, vijrorous-growing 
variety and is veiy resistsnl to Fusarunn eotion wilt (/'I vaninjcciutn). 

Plan Is were laiv:e ami siireailing, attaining a height of 3 to 0 feet.; hra.nehoB, 
long; h’aves, nnahum-sized; ])olls, me.duijn-si/.ed, 05 to 75 per pound; staple, 
length, to I irudi; lint percentage, 33 to 35; see(l, nualinm small, tawny 
gray; nu'diuni late but earlier than Dixie, Productive, if bull weevils are 
controlh’d 

Dixir-l^* (Medium-late, Small-boll, Sliori,-staple Group).—This variety 
was d(jv(‘l(>ped by S. P. (k)ker of Tlartsville, S. C., from a plant selection 
ma.(l(! in a field of I). S. Department of Agriculture Dixi(', cotton in 1920. 
The sp(H‘ial moril.s of the variety are il.s excellent wilt resistance and goml 
prodiiei i<'n. 

Under average conditions, I'>ixi(‘-14 plants attain a height of 3 feet and 
are sommvliat stuck> ; basaJ brandies ar(> small; fruiting bramdies are long, 
produe.mg a sjireadmg tvjxi <»f ])laii1; h'aves anj medium to lieavy; Imlls, 
irK’diuni-sized, 05 to 70 p('r pouml; stapl(‘ hmgtli, ^,*.32 indies; lint 

pereentagi’, 34 to 38; s<’ed, medium-sized, greenisli gray; di.seaso ri’sistance 
gooii; earlmess, me<liuin; prodindiveness, good. 

Durango (Small-boll, Long-staple Group).- Developed from seed obtained 
by F. L. licwton from the state of Durango, Mexico. Tlie variety was 
grown in Texas and California rather extensively for a few years but has 
now been replaced by other more productive varieties, 

Exprettti (Small-boll, Long-staple Group),—This variety was developed 
from a single, jilant selccteil by Dr. D. X. Shoemaker, in a mixed field of 
?y>-called ’dloheinian" cotton growing near Paris, Tex., iu 1904. AltJiough 
(^arly and prolific, it w.as not popular in Texas, sint^e it did not have; large 
bolls, was not stormproof, and was lacking in drouglit-resistant qualities 
and higli lint percentage. In 1911, K. C. JOwing introduced this variety 
into the Mississi[)pi Delta in liis varietal work at the Mississippi Delta 
Kxporiment Station. It did well in the Delta and soon sjjread over this 
whole' s(H*.tion and over inueli of the alluvial latul in neighboring states. 
Since 1920, Delfos has been <lh.jjlacing it.. 


* Varieties so designated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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Plants are very distinct in appearance, growing somewhat rank on rich 
soil, tall, pyramidal, open and somewhat spreading, with none to one basal 
vegetative branch; stem and branches, long with long internodes; fruiting 
limbs somewhat short-jointed; leaves, small to medium, light green in color; 
bolls, rather small and long though not so point(jd as those of most long- 
staple cottons; seeds, small, covtjred with grayish-green fuzz; bolls per pound, 
73 to 78; seeds per pound, 3,900; lint length, IJ-fe inches; lint percentage, 
28 to 29. 

Express-^50 (Small-boll Long-staple Group).—This strain is from a selec¬ 
tion made by Ewing in 1913 and differs from the parent plant in that plants 
are shorter and more compact, more prolific, and more uniform. 

A’xpress-432 (Small-boll, Ix>ng-8taple Group).-—This strain is from a 
selection made by E. C. Ewing in 1914 and developed by the writer. It dif¬ 
fers from lOxpress in having larger and more spniading plants, a higher lint 
percentage (31 to 33), and a shorter staple (IJy inches) and in being more 
disease-resistant. 

Lightning Ex'pretis* (Small-boll, Loug-stiipl<» Group).—This variety came 
from a plant selection made by th<i Coker Seed Co., in a field of Express-350 
cotton grown near Hartsvilhj, S. C., in 1922. The special merits of the 
variety w<‘re earliiicss, proUfi(uiess, and good length of staple. It is not 
grown extensively at present. 

Plants are of medium size with few vegetative branches; fruit branches, 
of medium length; foliage, rather light; boll size, small, 75 to 85 per pound; 
staple length, Ij^s to inches; lint p(‘,rcentage, 32 to 34; seed, small, 

gray; diseas(» resistance, good; very early and prolific. 

Expreiis-\2\* (Small-boll, Long-staple Group).—This variety originated 
from a single plant selection made by W. E. Ayres in a field of l^]xpres8-432 
cotton, near Stoncville, Miss., in 1921. 

Plant-s are inedituu tall and optui but not so spreading as the parent strain; 
foliage, medium light; boll size, small, 75 to 80 per pound; staple length, 
1% to inches; lint percentage, 32 to 33; see.d, medium-small, gray; 

disease; resistance, good; earliness and productiveneiss, good. 

Farm Relief (Intennediate Group).—Developed by the Coker Seed Co., 
of Hartsville, S. C., from a cross of Lightning Express and Cleveland made in 
3921. It is early and a rapid fruiter; plants are open, foliage rather light; 
bolls, medium-largo, 60 to 70 pe.r pound; lint percfuitage, 35 to 38; staple 
length, 1^32 to l^i'e inches; quality, good. 

Flaradora (Small-boll, Long-staple Group).—-This variety, which was 
probably Allen Long Staple to begin with, was taken from the Mississippi 
Delta seetion to Barnwell, S. C., by a cotton buyer named Coffin. For 
several years it was grown by Mrs. W. G. Bilmore Sims, of Barnwell, and 
sold under t.he name of Sims Long Staple. L. A. Stoney, of Allendale, 
Barnwell County, recognized its value and introduced it under the new name 
of Floradora. This cotton was grown rather widely a decade or so ago but 
more recently has been displaced by curlier long-staple varieties. 

* Varieties so designated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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Bolls per pound, 80; seeds per pound, 3,900; lint length, 1^32 inches; 
strength of fibers, 4.5 grains; lint percentage, 30.5. Adapted from 
Tyler. ^ 

Foster (Big-boll, Long-staple Group).—This variety wns originated by 
D. A. Saunders in 1904 by crossing tlie Sunflower nnd Triumph varieties. 
The crossing and the subsequent scdection work was done on a plantalion 
belonging to a man ’ aicd Foster, after whom tlie cotton was named. 

Plants arc rather small, stocky, and compact; bolls, large, ovate, sharp- 
pointed, 50 to the pound; foliage, dense; lint, strong and fine in qualitv, 
1 to i'^H inches in length; lint percentage, 34; sctal medium to small vviUi 
grayish-brown tuft. 

Fosicr-120 (Big-boll, Long-staple Group).—Thiswas a scdection from FostcT 
made by E. G. Ewing, in 1911, at the Mississippi Delta. Experiment Station. 
The strain w^as grown rather extensively throughout the Delta of Mississippi 
and Arkansas for a mimher of years but has been discarded in favor of 
Delfos; it was earlier and had smaller jilants than the parent strain. 

Plants were rather low with medium -slender stems and rather light foliage, 
early and prolifli;; bolls, rather large, 50 to 02 a pound, pyriform, ami 
long taper-pointed; lint porcentugi*, 30 to 32; staple, leiigtli, I'St 1'^ ^^4 
indues; rather susceptibh^ to wilt and aiitliracnose; well ada])t.ftd to rich 
lands that are free from wilt. 

Carolina'Fosier .—Tliis name has been applied by th(? Humi)hrey-Ck)ker 
S<;ed Co., of Hartsville, S. C., to ce.rtain strains of Delfos that they have 
grown in South Carolina. 

Coker /''us/cr.- -The Ci>k(U' Pedigr(*od Seed Co., of Har1<svill<', S (k, has 
used this name tor certain s1,rains of cotton that they are breeding. Thi^se 
strains havt! the same ancestry as l^elfos and arc very similar to it. 

Grijfin (Big-boll, Jjong-staple Group).—This is a large-boiled variety of 
cotton originated by John Griflin, near Greenville, Miss., by crossing a 
big-boll variety with Sea Island and practicuig selection for several 
years. The work was begun in 1867. The strain is grown very little at 
present. 

Plants are large and vigorous with one to three basal vegetativt^ limbs and 
medium-jointed fruiting brandies; bolls, large; lint, long and silky but often 
weak; siKids, of medium size, fuzzy, gray; ])olls .per ])ouud, 62; seeds per 


pound, 4,000; average lint Icngtli, L*8 iudies; strength of fibers, 5 grams; 
lint percentage, 29.7. Adapted frf>m Tylcr.^ 

Half and Half* (Round-boll, Short-staple Group).—Half and Half was 
originated by TI. 11. Suminerour, of Dululh, Ga., about 1904. By individual 
plant selection and progtaiy-row testing, a slniiii was developed which has, 
according to figures obtained by Mr. Rmniuerour, ginned 56.97 i)er cent lint. 
Cook was the parent strain. Cotton buyers object to Half and Half cotton 
on account of its short- lint, but it has a very liigh lint percentage, which 
makes it popular w'ith many growers. It is grown extensively in hill-land 
regions east of the Mississippi Ri\er and to some extent west of it. 


* Varieties so designated \sere chosen as standard commercial varieties by 
the Committee on Standardization of Varieties 
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Plaals urr iiiediurii-eaTly, milicT compact, leaves of Jijcdiuin size; bolLs 
roiiiiflcd, about 75 to a pound; lint length, to Jh inch; lint percentage, 
40 to 44. 

IlartHvillc (liig-l)oll, Jjong-staple Group).—This variely was originated 
by 1). U. (Joker, of llartsvjlle, S. C'., from a selection made from Jones's Big 
Boll. It w^‘ls forimuly growni to stuno exU'iit in Nordi Garolina, South (Jaro- 
Jjna, and the Delta regions of Arkansas and Mississii>pi. It is not prolific. 

h'ruiting hmbs, rather long and long-jomted; tlu^ heaves and bolls are large; 
1)o11k ]K!r pound, (>2; Imt length, to ]f»]G inelies; lint ])ereentage, 31.2 to 
32. After llarjxir.^ 

Hawkins ]inproved (I'iarly Small-boll, Short-staphs Group).- This variety 
is said to have been cievelo])efI by W. B. Haw'kins, Nona, Ga., from a mixture 
of Ntav lh*a, Peerless, Dickson, Heiloiig, ami some other varieties. About 
1907, it was grown over the Ckdton Belt ratluT gem^rally but is iiow^ grown 
luit litth\ 

Plants are fa-irly early in maturity, tall and pyramidal in shape, with one 
to tiin'c basal v(igetative lind>s; fruiting branches, mimerous, short, atid 
irregularly jointinl; lioils, clust(‘n‘d to some ext-ent, rather small to inediiim 
in size; hnt, ratlier short; lint peicent.a.gti, good; leaves, medium; steeds, small, 
fuzzy, light lirownish gray; bolls per pound, 70; s('eds per pound, 4,(KM); 
average hnt length, ineli; strengih of single fibers, 5.3 grams; but 

penamtagi', 30.4. Adaptt'd from Tyler.® 

Jackson or African JAtnblcss thJarly Small-boll, Short-staphi Group).—- 
This variety was introdma-d in 1894 })y T. W. Jackson, of Atlanta, Ga. 
It was similar to Dickson and Welborn's Pet ]>nt grew taller, and the leaves 
W(‘re somewhat larger. LilvC oth(;r dustier cottons, Jackson was v(n*y ])ro- 
lifie on ri(‘h soils, wlu'n^ long-limbed varieties were too ‘Sveedy” ui growth. 
It is not grown at present. 

Plants an; tall and slender, with one to three basal vegetative limbs; 
fruiting brancJies n'due.ed t.o spurs from 1 to 0 inches long; lea.ves, very 
large; liolls, crowded together on the shortened branches, four- to livi;- 
locked, rounded iu shape; lint, of medium length; seeds, medium in size, 
fuzzy, brownish gray; cotton v(;ry liard to pick free from trash; bolls per 
pound, 98; seeds p(;r pound, 4,530; average lint length, inclt; strengtii of 
single fibers, 5.2 grams; lint percentage, 34.5. Adapt(*d from Tyler.® 

Kasch* (Big-boll, Medium-staple Group).— S<;lectcd by Kd Kasch, of 
San Mareos, Tex., in 1912, from Mebane Triumph. The variety is not(;d 
for its large bolls, relatively high percentage of lint, good staple, and good 
pnxlnetion, comparatively, under Texas (;onditioiis. 

Plants are medium to large and rather stocky; normally have 2 to 4 
vegetative bramdies and 8 to 15 fruiting brandies; leaves, m(*dium to large; 
bolls large, 45 to 00 per pouml; staple length o 1o 1 iiudi; lint p(;rcentagc, 
38 to 40; s<'ed, medium-sized, gray to white; disease resistance, earliness, and 
productiveness, medium. 


* Varietievs so diisignated were diosen as standard cmnmorcinl Aniiiet.ies by 
the Ck)mniittee on Standardization of Varieties, 
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Ke,kchi (Big-hoII, LoiiK-Ktaph' (Jroiip).—Tins variety was imported from 
Guatemala hy 1he U. S. l)(‘])arlnienl of Af^ricultare with the idea lliat. it 
liad holl-woevil resistanee. 1( })ossosses sfune merit as a variety, hut it. lias 
J')e(*n found to ho hut littU* if any more resistant to w(*evils than many other 
varieties. It, has not hi'en ^^rown e\lenM\elv. 

Keno (Small-holi, Loiijr-stajih^ Group).- Tiiis is a so-(*alled ‘hpiarter” 
cot Ion whieli was < , jj'iriahal many >ears i\^o ))y a lu'jjro, Mand Adkin, who 
uas then hvinji; at Ouit'ga, La. Adkin developed it i)y a 3 years’ selection 
of the host plants in a 50-acro fii'ld. Atkins, Maud Adkin, I'iureka., CoHIuu'y, 
and Dalkmtfi are other names for this variety. It is grown V(u*y little, if 
at all, at the pn'seiil. time. 

Idards are tall and slender, pyramidal, open in growth; ha.sal vi'gi’tative 
limlis, none to t liree, eojuing h to 8 incdu's from tlu' ground; fruit mg hranelu's, 
long and sli'iuler and fairly short-jointed; holls, rather small and pointed; 
lint, sott, tm(% and silk} ; s(M*ds, ratlier small, fu/zy, gray m color, a small 
j)er<a‘ntag(‘ sniootli and hlael;; holls ])er pound, 92; si'(*ds j)(‘r |)ouiid, 1,220; 
average hut iengtli, inches; stn'iiglii of single tihers, r>.5 grams; Jml, 

jx rcentage, 28.8. Adajited fnmi Tyler.- 

King iLarlv Small-holi, Short-staph; Cirou])).—In 1890, T. J. King, ffu- 
imu'ly of Jjouislnirg, G., later <if iriehieoiul, Va., discoviTial a verv 
prolific stalk of cotton in his field of Sugar Loaf, and from this stalk he 
dev<‘lo])<‘<l wliat he called King, or King’s Improvixl. Some y<‘ais after¬ 
ward h(' sent seiMi of tlu' Sugar Loaf and of liis Jii'W improvenumt to several 
exjKTinu'ut stations, and the lepiu'ls conviiieed him that his new strain was 
prnetieally identical with the jianait variety. The variety is sold undi*r the 
names Klng^s Improved, Iving’s I'^arly, Mascot, Cheer, Spotted Bloom, 
Ninety Hay, and Little Texas. Sim])knis and Siinj)kins^ Ideal arc vmy 
smiiliar if not. iihmtical. Adapteil from TyliT'** and olh(*rs, 

Larikari (Big-holl, Medium-staple (Jrou])).—Lankart was iirodiieixl from 
a ])hint selection made m a fu^ld of Loiu; Star liy C. S. Lankart, of Waco, 
Tex., in 1911. Plants are of tin; Mehane type; Ixdls, V’^e.ry large and storm 
resistant, 40 to 50 fH*r j)ound; gin outturn 38 to 40 per cent; staple length, 
'*.Li 2 1** 1 hi 2 inches. 

Lvwia Prize (Intermediate Group).—This variety was developi'd hy W. H. 
F. Jj(;wds, Lewist.own, l^a. It is not grown extensively now. 

Plants are lacking in uniformily, some closc'ly seniiclustered, oth(*r more 
open and long-Iiranciied; bolls, of medium si/(', nmndi'd; sivds, fiiz/w brown; 
Iiut, ot medium length and Jiigh in lint percentage; bolls ]>er pound, 81; seeds 
l)er i)ound, 4,880; average lint length, inch; sxreugUi of single fibers, 
0.7 grams; lint jKircentage, 38.3. Adapted from Tyler.^ 

Lone Star^' (Big-holl, Medium-staple C4roup).—This variety was (h'velopod 
hy D. A. Saundi'rs from a single superior plant found in a field f»f .lackson 
cotton in the Colorado river bottom, near Smitliville, d’ex,, in 1905. It is 
grown at jiresent in Oklahoma and Texas. 


Vari(4ies so designated wen' cliosen as standard conimenual varielu;K by 
the Commit tt*e on Standanlization of Vanoiies. 
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Plants arc of medium Ijcight with one to four basal vegetative; limbs; main 
slciri, short-jointed; fruiting branches, numerous, long, mediuni short- 
jointed; leaves, medium to large, very dark green; bolls, very large, round, or 
broadly ovate, with very short, blunt points; bolls per pound, 35 to 45; 
fiber, very strong; lint length, 1 to inches; lint percentage, 38 to 40. 

The fonjgoiag description is from CoUon tieed IHstrihution Circular issuwl 
by the Bureau of Plant Industry, I). S. Department of Agriculture, in 1910. 
Descriptions by others give the variety a boll size of 48 to 58 bolls per pound 
and a lint percentage of 35 to 38. 

Meade (Big-boll, Long-staple Group).—This variety originated from a 
single plant selection made in 1912 by Rowland M. Meade, of the U. S. 
Department of Agriculture, from a field of Blackseed, or Black Rattler, at 
Clarksville, Tex. 

Plants are erect, of average height, with regular internodes of medium 
length on both the main stalk and the vegetative branches; internodes of 
the fruiting brandies, rather long, with little tendency to taki; the shortened 
clusteT form; leaves, of medium size and rather thin texture; bolls, of medium 
size, with a thin bur, opening readily under humid conditions; seeds, large, 
about 3,000 to the pound, nearly naked after the lint has been rcmioved, 
brownish black, slightly tufted at the end; lint length, 1^^ to inches, 

uniform, with good luster, scarcely distinguishable from Sea Island lint when 
properly ginned; lint percentage, 25. 

Mehaiie* (Mebane Triumph). (Big-boll, Medium-staple Group).—Devel- 
cp(;d by A. D. Mebane, of Lockhart, Tex., from Boykin Stormproof, in 1889. 
The, special merits ofMobane cotton are its large, stormproof boll, high lint 
pe,r<;entage, and excellent staple. It is grown extensively west of the Mis¬ 
sissippi River, especially in Oklahoma and Texas. 

Plants of the variety are medium-sized, sturdy in growth, with two to 
four vegetative branches; leaves are medium large to large; bolls, 50 to 65 
per pound; staple length, to iHe inelies; lint percentage, 37 to 40; 
s(;ed, medium-sized, gray to white; disease resistance, fair; earlincss, medium; 
productiveness, good under Texas conditions but rather poor, comparatively, 
in mon*, humid regions. 

Mexican Big Boll* (Big-boll, Medium-staple Group).—The strain of cot- 
t,on now recognized as Mexican Big Boll was obtained from an individual 
plant selection made by the cotton breeders of the North Carolina Experi¬ 
ment Station in a field of Hope’s Mexican Big Boll, near Rocky Mount, N. C. 
in 1917. The variety has been reselcctcd eight or ten times since that date, 
and increase plots have been grown in isolation. 

The plants are medium-large, hairy, rather open, and have fairly heavy 
foliage. Bolls are large, 60 to 65 per pound; staple length, 1 to imihes; 
lint percentage, 34 to 37; seeds, medium to large, gray; disease resistance, 
fair; earlin(;ss, medium; productiveness, good. 

MissdfX* (Big-boll, Long-staple Group).—This varic'ly originated from a 
plant selection made by H. B. Brown, of tin* Mississippi Experiment Sta- 

* Varieties so designated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 



CULTIVATED VARIETIES OF COTTON 


69 


tion, in a field of Foster-120 grown near Stonovillc, Miss., in 1916, It was 
selected in the same hiild as Dolfos and was known as DeIfos-631 for some 
years. It was nuiiKHl Missdel in 1926, because it represents a distinct, 
varietal type. Tlic strain when first grown was lacking in uniforinity, but 
it lias been improved and made more uniform through furfJier selection by 
the eotton lirecders of tJiti Mississippi Delt.a Fvperimeiit Station. Missdel 
luis ])e(*n (diaraeterized by good production, c\ccll(»nt staple, good boll size, 
and storm resistance. 

riants are inedinin-sizecl, attaining a height of 3 to 5 feet, with a rather 
prominent main stem a,nd nuini'rous niedinm-haigtli fruit branches; leaves, 
niedium-sizcd; bolls, medium large, 60 to 75 jk'i- pound; staph* hmgth, 1?32 
to 1*^16 inches; seed, medium large, white to gray; jdaiits an* susceptible to 
wilt but somewhat more resistant than Delfos; early and productive. 

StaiionMiller* (Big-boll, Meduim-slaple (Iroup).—Tins variety originated 
from a plant selection made liy ,1. F. O'Kelly, in 1920, in a held of Miller 
eotton, grown near State College, Miss. (The Miller cotton was very similar 
to Howden if not identii*al.) Tlio main merits of the variety consist in its 
prolitieness for a larg('-boll cotton and in its wilt resistaiKiO. It. is earlier 
Ilian the jiarent variety, more prolific, and has a higher lint, pereenlage. 

The jdants arc medium-sized, with one to three vegi'tative branches; 
foliage is iiicdmm to heavy; bolls, medium-sized, 60 to 65 per pound; staple 
length, 1 inch; lint, percentage;, 32 to 30; seed, medium to large, wliite to 
gray; ilisease ri'sistance, good, especially wilt resisianeo; earlinoss, medium; 
produces well under favorable conditions. 

Nfortgagr Lifter (Big-boll, Medmm-slaplo Group).—This is a trade name 
for the variety Wyche (see description under that variidy). Adapted from 
Tyler. 2 

Narikeen .—This is an old cotton almost extinct except in a fi*w places 
where home weaving is carried on. It is hardly worthy of b<*ing called a 
variidy since it was probably obtained by preserving the seeds of the yellow 
reversions or possilih; mutations, which sometyimes o(:(rur in eotton of sev<'i*al 
diffenuit varieties. lOxcept in color of lint, Kunkeea resembles the common 
cotton grown in the same region. Adapted from Tyler.^ 

Okra Leaf (Early, Small-boll, Short-staph; Group).—Okra-loaf plants have 
appeared in some 25 different varieties of cotton. Some of tliose wen; prob¬ 
ably the product of crossing with okra-leaf varieties, but others were doubt¬ 
less the result of mutations, for the plants have been known to app(*ar in 
pure eotton strains grown continuously on a farm far removed from any 
other okra-leaf cotton. The Texas Experiment Station has produced an 
okra-leaf form from a broad-leaf variety by the use of X rays. There is 
record of an okra-leaf strain being grown as early as 1837. 

The characters of an okra-leaf strain are, in the main, like those of the 
parent strain from which it sprang, but the leaves are of similar type in all 
cases; they are deeply dissected with slende.r linear to lanceolate lolics, 
thus to some extent resembling the leaves of an okra plant. 


* Varieties so designated were chosen as standard commercial varieties by 
the CJommittee on Standardization of Varieties. 
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Parker (Kjirly Sm?jll-b()ll, (^roup).—This wjis m, Mississippi 

vjirifty grown by John M, Parki'r, al Ma\ini(', Miss., anrl distnbutod to 
Home cxtont. It later beejinie iruxed wifli Jilaek llattlcr and otlier varieties. 
It IS i)robai)ly now extirnd.. 

Plants arc ratTier tall and slcndi'r, witJi one to three long basal limbs and 
slender, fairly short-jointed fruiting Jiiidis; leaves, of inodiuni size; bolls, 
small, three-, four-, and five-locked; seeds, medium in size', fuzzy, gray, or 
greiTiish gray; bolls piir pound, 90; seeds per pound, 3,8(10; average lint 
length, 1 ineli; strength of single fibers, 5.2 grains; lint percentage, 30. 
Adapted from Tyler.- 

Peeler (Small-boll, Long-staple Group).—This is an old variety said to 
liavi^ originated in Warren Gounty, Mississippi, in 1804, and formerly grown 
extensively but now nearly extinct. 

Plants are of nu*(liLim lieight, two to three basal limbs, somethiu's none, 
eoming out 5 to 0 inclics n,bov(! the ground, making the plants somewhal 
long-slijinked; fruiting braneht's, slender; joints, of me<iiunj length; bolls, 
i^innll, three-, four-, and five-loeked; seeds, medium in size, covered In 
s})arse fuzz; lint, long, fine, and silky; bolls per pmind, 121; seeds per pound, 
3,850; average lint length, inchc's; strenglJi of single fibers, 4.1 grams; 
Jint percentage, 20.5, Adapted from Tylta*.^ 

PevrhHH (Medium-lato, Small-boll, ShorUstaple Oroui)).—The oiigin of 
this variety is unknown. It was a p<jpular and standard variety for several 
y<‘ars belt, was all(»w(*d to det-enorali* and is not grown now. 

Plants are 3 to 4 feet high, pyranii<lal in siiape; one to three basal limbs; 
fniiting bramtujH, sliort and irregularly jointed; bolls, small to mediuhi in 
size;; se'eds, rather small, fuzzy, gn*c‘nish or brownish gray; bolls per peniud, 
09; seed per pound, 4,.550; Jiverage lint hmgt.h, incli; stnuigth of single 
fibers, 5 grains; lint j>erc(‘ntag(‘, 31. Adapted from Tyler.^ 

Pekrktn (Medium-late, Small-boll, Shorl-staple Gioup).—This variety 
was developed by .). A. Petorkin, Fort Motte, Orangeburg County, S. C., 
about 1870. The original .strain is grown but little at preseait, but Dixie 
Triumph and sonui otlicr similar varieties are cultivated. 

Plants are slender in growth, one to three basal limbs; fruiting branches', 
long, slender, with almost no tendency toward the semicluster liabit; 
lilantvS, sonunvhat late in maturity; bolls, medium to small, 70 per cent fivt*- 
locked, op(Miing wiilely, but cotton retained fairly wi'll during storms; .seeds, 
small, covered with a sliort-, brownish-gray fuzz, a small percentage smooth 
and black; bolls per i>ouud, 82' 2 ; pound, 5,300; average lint lengt h, 

inch; average strength of fibers, 5.8 grams; lint ]>ercontage, 39.0. 

Texas Oak and Texas Wood are synonyms of Peterkin. Adapted from 
Tyler.^ 

Gulf (Intermediate Group).—This variety was diweloped in 1840 
by Col. II. W. Vick, of Vicksburg, Miss. By 1840, it liad heeume very 
popular, and large quantities of seed were shipped from Piiit Gulf, a small 


shipping point on the Mississippi River below Vicksburg. 

The plant is late in maturing. It is large and straggling, with three 
or more vegetative limbs; fruiting branches, slender and long-jointed; 
leaves, medium in size, bolls, rather small; seeds, of medium size, mostly 
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fuzzy, brownish gray; l)olls por pound, 70 to 80; soods per pound, 4,200; lint 
lengtli, to l^s inches; lint pen'entage, 30 to 32. Adapted from Tvler.* 

Pulnott (Intermediat(' Group;.— This variety was originated by William 
Ihiluott, formerly of High Slioals, Oconee County, Ga. At one time it 
was grown extensively in Giiorgia but has bciai recently largely superseded 
by Cook. 

Plants arc stocky and compact in growth, with one to thn'c basal limbs; 
fruiting briinclies, rather short and irregularly jointed, leaves of nu'dium size; 
bolls large, 60 pi^r cent five-locked; seetLs, medium in size, fuzzy, brownish 
or gn'enisii gray; bolls per pound, 58; seeds per j>ound, 3,810; average lint 
length, incli; strength of single fibers, 5.9 grams; lint percentage, 35.K 
Adapt(*d from Tyler.'-' 

Qualla (Jlig-boll, Mf'dium-stajile Gi’oup).—This is a strain of M(‘bane d<*vel- 
<iped by H. Conrads of San Marcos, Tex., about 1922. Staple I<Migtli, 
to 1 inch; lint piTccntage, 38 to 40; bolls, GO to 70 p(T pound. Widely dis- 
tribnliid in Texas. 

Rowden* (llig-boll Medium-staple Group).—This variety was developed 
from Hohemiau cotton by Howdcii Brothers, at Wills Point, Van Zaiidt 
C%)Uiity, T(‘xas, abont 18t)0. It is medium early in maturity. It is still a 
popular variety in parts of Texas and Oklahoma. 

Plants are vigorous ami stocky in growth; one to three basal Ihidis; 
fruiting branches vary in length from 2 feet at the base to 6 inches on upjier 
j)a.rt of plant; joints, regular and of medium lengtli; bolls, large and hang 
tlownward when ripe, giving the cotton some protection from the weather; 
seeds, large, fuzzy, grayish white; bolls per pound, 51) to 60; seeds per pound, 
3,360; aviTagc lint length, inch; stnuigtli of single fibers, 6,3 grams; 
lint percentage, 35.4. Adapted from Tylcr.^ 

Arkansan Howden~40* (Big-boll, Modinin-sLapl(! Group).— This vaihdy 
originated from a single plant sedeetion mad(i by J, O. Ware, Fayct.t(*ville, 
Ark., in a field of Bowden Brothers' Rowden, grown near Scott, Ark., in 
1921. The varkdy was laler turned over to R. L. Dortch for multiplirralioii 
and s(‘e(l sale. It has much vigor and yields better than many otht^r varie¬ 
ties when grown iind(‘r poor conditions. 

Plants are rather large, with few basal limbs; leaves, medium-sized; 
bolls, 55 to 70 piT i)onnd; staphs length, 1 to Iffo inches; lint ptTcmitage, 
32 to 3ti; seed, mt'diuin-sized, 14 to 16 grains per 100, whitish gray; disease 
resistance, fair to good; earliness, medium; productLv(*uess, good. 

Rucker (I'larly, Small-boll, Short-staple Group).—Developcid about 1912 
by Rucker Bros., of Alpharetta, Ga. It is thought to be a cross between 
King and Cook. The variety was formerly grown rather widely in Georgia 
and Alabajna. 

Ruhlcc (JOarly Small-boll, Short.-staplc Group).—Tliis cotton was developed 
by G. A. Bublee, Scagoville, Tex. It is not grown extensively at present. 

Plants arii semicluster in habit of growth, imperfectly defoliate, many 
retaining tluur leaves and putting on squares late in the fall; bolls, medium 


* Varieties so designated were chosen as standard commercial varieties by 
the CJoinmittee on Standardization of Varieties. 
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1(> small in size; seeds, medium in size, fuzzy, light greenish or brownish gray; 
bolls per pound, 70; seeds per pound, 3,000; average lint length, ineh; 
st.renglh of single fibers, G.3 grams; lint percentage, 33. Adapted from 
Tyler.^ 

Riiasiill (Big-boll, M*!dium-staplc Grou])).—Known also as Big 1^011 Green 
Hei'd and Ozier Big Boll, Originated in 1895 by J. T. Russell from a single 
stalk found in a ficdd of mixed Truitt at Alexander City, Ala. This variety 
was widtdy grown througlumt the Cotton Belt in 1907 but more recently 
has been suiiplaiited by other varieties. 

Plants an* large-growing, vigorous, with one to three basal limbs; fruiting 
branches, long; joints, of medium longtli; leaves, large; bolls, large, four- to 
five-locked; fairly stormpn^of; burs, very thick; seeds, large, covi'rod by 
a (lark-green fuzz; bolls j)(;r pound, 50; secuis per pound, 3,100; lint length, 
inch;strengthofsinglefibers,5.5grams;lint pen’eentage, 30.9. Adapted 
from Tyler.2 

Salahury (Sinall-boll, Long-staple Group).—This variety was developcHl by 
E. C. Ewing, at Scott, Miss., in 191<), from a cross of Wannamaker Cleveland 
and i']x])reas-122. It is grown l)ut very blt.le at present. 

Plants are erect, of vigorous growth; foliage, inlijrmediate between its 
])ar(mts Wannamaker Cleveland and Ex})resH-350; somewhat, resistant to 
wilt; of rather rank growth on rich land; fruiting limbs, long and long- 
joint(*d; bolls per pound, 75 to 80; lint p(;rcentage, 31 to 31.5; lint length, 
lo 1 ^8 inchc.s; strength of fiber good. 

Soulfiern JJopc (Small-boll, Long-staph* Group).— This is aii old vari('.ty 
developed by C(j1. F. Robiew, of Louisiana, but it is not grown now. 

Plants are tall, slendt^r hi growth, with one to three basal limbs; fruiting 
limbs, (juitii long and slender; leaves, medium to small; bolls, m(*diiim in size, 
opening w(;ll; s(*eds, fuzzy, light greenish gray; bolls per pound 73; s(H;ds 
per pound, 4,1(>0; average lint length, IKa inches; lint penumtage, 31.2. 
Adapted from Tylm.^ 

SyruiclVs Ortvn Seed (Early Small-boll, Short-staple Group).—The 
variety was developed by A. M. Spruiell, Brompton, Ala., and is not grown 
(ixtensivedy now. 

Plant.s are not uniform, some as early as King, others later in maturity; 
bolls, iiKidiuiii in size; seeds, small; bolls pc^r pound, 72; seeds per pound, 
4,220; avijrage lint length, inch; lint percentage, 32.8. Adapted from 
Tyler.® 

StonetnlU^ (Intermediate Group).—Stoneville originated from an indi¬ 
vidual j)lant selection made by H. B. Brown in a field of Lone Star-fi5, grown 
by tlie Stoneville Pedigreed Seed Co., near Stoneville, Miss., in 1923. The 
main features of merit of the variety are its earliness, prolificness, and uni¬ 
formity of staple of fair length. 

Plants of the variety arc medium-sized, somewhat spreading, with two or 
more vegetative branches if not closely spaced; foliage is rather light; bolls, 
medium-sized, 70 to 80 per pound; staple length, 1 to ] Ke inches; lint per- 


* Varieties so designat(^d were cliosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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33 to 3(i; scods, ii\fdimii-KinaIl, ; tlisraso lossislaiice, poor; vi^ry 
<;Hrly jiiul productive. 

Sugar Loaf (Karly Sinivlld)oll, Shorl.-ytrtide Ciroiij)).” Tins is hti old variety 
whi(!h has l)(M»n grown in North C'arohua for many y(‘ars. Selections from 
Sugar Loaf, known coiuTriereially as King, or King’s Improved, and Simp¬ 
kins are grown to some extent at present in the .soutliern and eastern sec¬ 
tions of the (.\>tt.on Belt. The variety and its derivatives are* charaeten/.ed 
by hleioins with n'ei or purple* speits at, the* liase*, of tin* ])etals. 

riants are .sleiidtT, one t.ei three basal limbs; fruiting bruiiche*s, sl(*iuh'r and 
short-j()int(.*d but with littlei or no teiuhaicy te> semi<‘lus(er; J(*aves, me*dinm 
to small in size; beills, small, thre'e-, four-, and tive-locke‘<l, the majority, four- 
Je>eke*d; s(*eds, small, covt'ied with a short fnzz, lireiwnish gray in color; bolls 
per })e>und, 03; see'ds jier pound, 5,h(K); average lint leaigth, inch; 

lint pe*rcentag(‘, 35. Aelaptod from Tyler.^ 

Surijlowcr (Small-boll, Long-staple Orempl.— Sunfiowe-r was eleve*loped 
by Marx Schae'feT e>f Vazeio (’ily, Miss., by me'iiiis of mass se*l('ction. I'he* 
original seeil we're bought at an e>il mill. It is ba.re*ly distinguishable frean 
]iur<* Kloradora and some* of the forms e»f Allen. Suntlowe'r was a stanehini 
variety for a nuinher of years, but since beill weevils liave becemie wiele*Iy 
elistnbuteMl its use* has l)e'eii largely diseeintimif'd. 

Plants are* tall and jiyramidal, with slight teiide'iie:)^ toward the* semieluster 
type; eaie* to thri'e basal Ihnbs; fruiting brane*}u*s, slender and irregularly 
jointe'd; le'aves, nie'dium in size*; bolls, small, liv(;-leH‘ke*d; lint, ve'ry line, lemg, 
anel silky; se*e'ds, inealiuni in size;, fuzzy, gray, e>r lighl grea'uish gray; bolls 
pea pemnel 01); seeds per pound, 4,320, lint le*rigth, iuclu's; streiiglli eif 
single* fibeTS, 4.0 grams; lint perc(‘nta,ge, 25. Adapt,e;el fremi Tyler.® 

Super SevetL (rnte'nimdiatei Group). De'veloped by the Geiker Pe*digre'e;ei 
Si*i;el Co., e>f HartsviUe, S. C., in 1025, from a e'haime hybrid eif We*bl>»*r-40 
and Dixie. It is wilt resistant, early, and prolific; bolls, medium small; 
staple; le*ngtli, ]) lo to l^s ine-hes. Ned. extensively grown at present. 

Sunshine (Iiite*rme;diate Greaip). -Huiishiiie; is a strain e>f Kowele*n iiitro- 
eluc.ed by the J. W. Davielson Co., of Me-Kinney, Te*x., alieiut 1018. It is 
e*arlicr than the parent variety; staple length, b> ifH'hes; lint per- 
eientupe, 34 to 37; bolls, f>5 tei 70 per peninel. 

Texas Bur (Jlig-beill, Medium-staple Group).—C. E. Smith, Lenaist. 
Grove*, Ga., introduced this c.eitton, wliich was preibably a strain of the eild 
Te*xas Storinpreieif. It is gre)wn tei a very limited eixteait at preisent. 

Plants are* stocky in growth, usually twei basal limbs, rather he;avy; fniit- 
iiig braiicheis with jehnts of me*dium length, liiavo.s large;; bolls, large, fenir- 
and fivo-loe:ked; seeds, rather large, fuzzy, gray e>r brownish gray; bolls jK;r 
pound, 67; s(;e;ds per pound, 3,680; av(*rage lint length, inch; strength 
of single fibers, 7 grams; lint pe*rce;ntage, 37,1. Adapted from Tyler,® 
Toole* (Medium-late, Small-bedl, Short-staple Group).—This is a standard 
strain of Peterkin developed hy W. W. Toole, Augusta, Ga. It is wilt- 
re*sisiant and is grown in Georgia and e)ther districts where cotton wilt is 


* Varieties so designa'ted were clioson as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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tnmbleflomft. Planis aro similar to PeUirkin but with a sli^bt tfaidt-ncy 
to S(!rnu;lusUT. 

Polls arc larKcr Ilian lliosc of Ptdf'rkin, 50 per cent fivo-lockod; sc’cds. 
sniall, fuzzy, light brownish gray; i)olls per ])(»und, 73; sc(‘{ls per pound, 
r>,n0; av(*rag(: Jint h*ngth, inch; stnajgth of single fibers, 0,7 grams; 
lint percentage, 37.5, Adapted from Tyler.^ 

Covirigton-Toolr (JVledniin-lat,(‘, .Sinall-boll, Short-staple Ormip).—This 
strain is a s(‘lee,lion from Toole, made by W. K. Covington, Headland, Ala. 
It shows a (h‘ei(ied resistance to wilt and is planted rather extensively on 
willy soils in Ilu‘ (‘asb'rn states. 

Trice* (p]arly SiruiU-bolI, Short^staidc Group).—This variety was rlevel- 
0])cm1 by Prof. H. M. Bain from a single stalk found on the farm of Luke 
Trice, near Henderson, (Miesler C‘oim1y, Tenn., in 1007. It is considered 
one of tlie (»arli('st, inat-iiring varieties grown today. It was b>nn(‘rly grown 
extensively in norttiern parts of the Cotton Ikdt, especially in Tennessee, 
Kciiitueky, and Missouri. 

Plants art* 2 to 5 feet high, fretpiently with few basal limbs, very ])rolific; 
fruiting braneht^s, numerous, mt'dium in length, and short-jomt(*d; l(‘av(*s, of 
medium sizt*, liglit. green; bolls, jiitMlluin tt) large, ovate, oflen angular, three- 
to fivc-loe.ked; seeds, nu‘diuni to small, covert'd with whitish or l)rownish 
tuft; bolls ptir pound, 70 to 80; s<‘eds iX'i* pound, 3,000; character of fiber, 
fair; staple length, Ja to 1 inch; lint ])(‘re<mtage, 31 to 33. AdapU'd from 
Oakley.® 

Miffsiasipfd Slaiion Trice. —This strain dilTers from the })iireii1. hi having 
slightly more compact plants, smaller bfills, 75 to 85 pt'r jxaind, and longer 
staple, 1 to l‘hJ 2 inches. This strain is very early, a good yielder, and 
adapted to rich lands that are fn‘e of wilt. It was sidectedby tlic Mississippi 
lOxperimeni Station. 

'Tidewater.- -Thin name is applied to ciTt.ain A(*.ala sidtMh.ioiis made by 
uotton brt'cdiM's of the V. 8. J)(‘]>artmeMt of Agrieultiin*, on James Island, 
H. C^, about 1027. The variety lias not, been distributed oxti'usividy 

Triu7nph-4l)(\. —-(Big-boll, Medium-staple Gnnip).— Developed by A. M. 
Ferguson, of Howe, Tex., from MebaIU^ Triumph, about 1908. Plants 
arc ratlier early, small, low-branching; staple length, % to 1 inch; lint x)er- 
0 (Miiago, 30 to 39; bolls, nxodiuin to largo, storm resistant. Grown prin¬ 


cipally in Texas. 

Wacafia (Big-boll, Medium-staple Group).—Tliis varii'ty was deve]o]>ed 
from Lankart by C. S. Lankaii, at Waco, Tex., the first selei^tiou Vicing made 
ill 1921. Plants resemble Lankart but arc sonicwliat earlier and more 
prolific; bolls, about 00 per pound; lint jiereentage, 33 to 35; sta])le length, 
13^32 1 iuches or longer. 

\Vashingion.'f Begistralion Xo. 3-1. (Intermediate Group).- -Tins vari¬ 
ety (formerly kruAvn as l)elfos-719) was bred by C. A. Tate, of the Stone- 


* Varieties so dt*slgnaied were chosen as standaril commercial varieties by 
the Committee on Staiulardization of Varieli(*s. 

t A'aficties so designated have been registered by \he American Society of 
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vilU' IVdit^rt'ed Seed C\)., fttonevillo, Miss., iho ()rip;iiirtl selection boiug 
lundo in 1927, nt Stoncvillc, from Dclfos (>102-32-1. Grown in Mississippi, 
Toiiiicssoo, Arknjisns, and T('xus. 

On sol] of nvorafrc' fertility, plants attsin :i of 2 to 3 fetd, hein^ 

lowi'r and more stoeky than other strains of Delfos, llraiKdies an' of 
HKidiimi and rather short-joinl.(‘d; veK<’talivo branches, few; h'aves, 

.slij^htly larger than the averaj^e for Delfos; bolls, 00 to 75 pc'r pound, lhi(‘K 
and short taper-pointed; staple hai^th, I' to to inches; lint. pereenlaj;e, 
33 to 30; seeds, medium-sized, brow'itish gray; suscejdible to wilt. 

W'rhhrr (Hig-boll, Long-staple Groiij>h—Origina.ted by D. H. C-'oker, of 
Ha.rts\ill(', S. C., from a selection from (k)]uinV>ia, It is not grown at 
presi'iit. 

Planis were vigorous, growing soinewdiat rank in rich soils; fruiting limbs, 
of iiK'dnini lengtli, long-jointed and drooping; leaves, very larger and ratluT 
dark green in color; bolls, medium large; bolls jxT ))ouiid, (>(); slreaigth of 
fiber, good; lint length, l'}io b> inches; lint ix'rceiitage, 30 to 31.5. 
After Har])(‘r.‘ 

ITchhcr-JO (llig-boll, Long-staple Group).- This is a strain of Webl>er 
devekiped by the Pedigreed jSishI C^impaiiy at Ilartsville, S. C. ft differs 
fiom the ])arent strain in b(*ing lo\v(‘r and mor(‘ stocky in growd.li, in being 
earlier and more ])rolifie, and in having sonu'wdiat smaller bolls, Gl to 
08 per ]><)uiid; clifiraeUir of filx'r, good; l(*nglh of staple, 1 • ^ to l '*j(, inelies. 

DvllahjfH' W’cftbej* (Hig-boll, Long-staple Grouj)). This variidy was 
<li*velope<l from a plant sideeUxl in a iii'lfl of Webber 82, iu*art Ilartsville, 
8, (\, by th(‘ I'otlon breeik'rs of the Ck>ker Pi'digrcM'd 8(*ed tk>. F*lanls are 
vigorous and hav(‘ large bolls for ii long-sla.])le. (H)ttori, and the stajile has 
ex(Hd 1 ('n t c h a ra c t (a*. 

Planis an' ena-i, rather stocky, 3 to d ft't'l tall; fruit brauehes, sliort and 
numerous; foliage, rather h(*avy; bolls, 00 to 05 p<‘r pound; sta-jih ]<*iigth, 
t'> I'hs inches; lint percentage, 31 to 33; S(‘e<l, 3,750 jx'r i>ouml, light 
gray to brown; suseeptibh; to wilt; iiiediuiu late, but productI v('ih*ss good 
for a. variety of its staple length. 

l^^^hora^s Pel (Larly Small-boll, Short-st.aiiki Group).—OrigiiuiU'd by 
.TelT Welborn, of Nt'w Boston, Tex., in ISSI. It is not grown at jiiesent. 

Plants are tall, one to three basal limbs; fruiting liranehes, reduced to 
short spins; leavi's, largi'.; ]>oli.s, rouiuhxl, four-to fivodoeIced; vsei'ds, medium 
in siz(', fuzzy, or brownish gray, a few nearly smooth, dark brown; l>olls per 
pound, 70; seeds per pounds, 3,S(i0; lint lengtli, J-y hieh; Hut iK-rei'ntage, 
33.-1. Adapteil from Tyler.^ 

Wild^i^ (Mig-boll, Long-staple Orou])).—Wilds was produci'd l)y iTossing 
Ligliliiing Express and l)<'lt;tly]>e W(*b}x‘r. Tlxi cross was made in 1919 
at Tlartsvdh', S. by the ('oKer Pedigreed Seed t!o. Tlx* speejal merits 
of the varii'ty are its productiveness and CKci^lhait long sta)>h‘. 

Plants ar(! mt'tlium-sized and somewhat stocky, hke 1 tie Dc'llalype parent; 
vegetative bninehes, one to four; fruit hranehi's, rather short, and Tiumerous; 


* Varii^ties so designati'd were chosen as standard commercial varieties by 
the CommUtee on Slandardezat ion of Varic'tK's. 
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foliugu, heavy; liolls, 00 to 75 per pound; staple Icaigtli, 1 ?ig to 1% 
inelies; lint i»ereentage, 3i to 34; seed, large, giay to light brown; n(»t wilt- 
resistant; earliuoHS, medium;profhn;tIv(.‘iiess, good for an eMru-stiiple variety. 

WyrJw or Joma Improved (Hig-boll Moduiiii-slapU! Group).— This is one 
of the oldest big-boll eottoos grown in Amen(!!i. It is said 1o have l>een 
introduced from Algi(M*s by the Wvcdic brotluTs about 1857. After the 
death of Mr. Wyehe, th(^ v!iri('1v was i)roj>:igated, and seed wen' distributed 
by J. !'\ Jones; lieiiec*, it is soiuetiines called Jones Jinprovi'd. Truitt, 
Russell, Columbia, and "Wc'blier trace their ancestrv to Wyelu'. 

Plants are vigorous and prolific; wide-spreading brandies near the bas(5, 
upper brandies usually short; Ixills, large, ovate, blun1>-j)oint,ed, five-locked, 
ojien well; seo<lK, inediuni-large, weigliing 0.13 to 0.14 gram, c.overed with a 
grayish fuzz and well covered with lint; lifit strong, 1 to 1 inches; lint 
p(^rceutage, 31 to 32; season, medium late. Adapbid from Webber.** 


Egyptian Varieties in America. —St^veral J*]gy])tia,n varied,i(^8 
have been grown oxporiiiientally in AnuTie^a, liiit none has 
proved satisfactory except the selections from Afifi listed Ijelow. 

yww/tt.--Phis is a variety of Egyptian cotton developed by the U. S. 
Department of Agrieultiire, in Arizona, in 1008. it arose as a sjiort or 
mutant Jrom Afifi. It was grown in Arizona i*allic*r extensively for a tiim^ 
but lias been ilisjilaced more ri'cuuitly by Pima. It ilitTers from Afifi variety 
in having a longc^r length of lint, averaging about 1 *2 imdics; it has a pjile 
pinkisli-bidT color as oppo.sc'd to tiui brown color of the Afifi (xitloii; also, the 
bolls are larger than the liolls of the Afifi variety. Ailapted from V. S. 
Dejiartmeut of Agriculture Jiullrfin 38, 1913. 

Pima.*— Tins variety originated from a single stalk seh'ction made in a 
f«4d of Yuma cotton by U. S. Ih'partincut of Agric.iilture cotton bre<*ders, 
at Siicaton, Ariz., in 1010. It has finer, lighter colon'd, and longer staple 
than that of Y'linia; staple h'ugth, inches. The entire ;uTeage of 

American-Kgyptian cotton in Salt Iliver Valley, Arizona, was changed from 
Yuma to Pima in 1918. lu 1920, over 92,000 bales was produced. Since 
that date, upland variidies have taken the ])lace of some of the Eg 3 '‘ptian. 
lu 1935, there were but 17,(>00 bah^s of Egyptian. 

S X P ~ 30.—This is the designation applied to a new hybrid variety 
produced by the 11. S. Department of Agriculture cotton breeders by crossing 
Pima and Siik*‘l (Sakelhiridis), an Egyptian variety grown extensiveb'^ in 
Egypt. The new varietj'' seems to be superior to Pima both in quality of 
staple and in production and is replacing it. 


Sea Island Varieties. —^Varieties of Sea Island cotton are not 
so permanent nor so well known as iijiland varieties. To keep 
the strains up to a high standard it was no(‘cssary to do much 
brooding work. In many instances, the plantation selected and 


* Varieties so designated were chosen as standard commercial varieties by 
the Committee on Standardization of Varieties. 
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continued to breed eacli year its own i)articular strain. In case 
se(*<l were sold^ wliicli was not coinnuui, the variety desijjjnation 
given tliem Avas only tlu' name of the breeder or growca*. Inland 
growers usually bought s(‘ed ea(*.h year and freciuently from differ¬ 
ent ])arties. The plantation breeder grew' from a new s(^hj(‘tioii 



Fia. 14.—Length of staple of five iniporfunt tyj>es of cotton, lint eoml>cd. 
(1) Sea Island; (2) Egyptian; (3) upland long staple; (4) upland short staple; 
(5) Asiatic type. {After Mcloy,) 


each year and frequently changf^d the ty ])0 to some (extent. 
Hinson, Soabrook, Rivers, and La Roche art^ names of prominent 
bn^edors mentioned by Orton.^ Tlu'se names have been used in 
the sense of variety names. 

Foreign Varieties. “-Kach cott(m-j>roducing t'ountry has its 
own varieties; some countries have many. The following lists 
cont-ain the mon^ important varieties, with some brief data. 

Varieties Grown in India.— The Report of the Indian Central 
Cotton Committee for 1936 lists some 40 varieties and gives brief 
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(lata on (‘iich. Thos(^ listcMl in Tal)l(^ II an^ Iho onos ^^rowii most 
C‘xt(‘nsivoly. 

Varieties Grown in China.— 'J"laan' many nalixm varic^tios 
of notlon^rowriin Cliinaaiid sn\'(‘ral im])()rl(‘(l onos. S. C’. AVanj>, 
]mjf(‘ssor of (-oilon Jiulnstric's in tlui Univnrsily of Xantunf^, 
<‘stimal('s llial about 200 vari(‘li(‘s lKl^'o Ix'rai lisU'd. llt^ tliinks 
that llu' majority of 1lios(' are synonyms and that \h(n'o an' but 



Ifi. —Vfirioua rolton variolira in t)rocMliiiK pint, (a) TTplaiicl, nkra-Ioaf; 
{h) uplriiid, Nankcfii, (r) ujAaiid liybrul, Triumph X i‘jxpri*s«; (r/j Soa I.sliiiul; (») 
Ihma 


a roniparativ(‘ly small numbor of truo or distinct varhdic's. Th<‘ 
vari(di('s grown, ata'ording to Wang, may Ix' dividcHl into thnn* 
groups: (1) the Amt'rican group, whi(*li includc'S Tric(', Stoncvillc, 
IjOIk.' Star, Clcvc'land Big ]k>ll. Bank Account, King, Acala, and 
Colinnbia. S<‘a Island and I]gy})tians ans grown oxp('rim(uitally 
but ar(i of litth^ (Tononiic. vahu*; (2) tlie Indian group, which 
includes the s(»-ca.Il('d “(yhi(d<(*n-foot” cotton of Cliina. Gos- 
sypium arborvum Jdnn. var. ncglccta Watt, is predominant, but 
var, roaca and var. asmviica are also })robubly ri'presented. 
These cottons wore introduced long ago and have bc'como thor¬ 
oughly acclimated. The staple, in quality and length, is similar 
to that of American short-staple uplands, the length being about 
inch, (3) The native grouj) includes numerous varieties 
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bclonjrinp: to the si^ocies (t. 7ia7ikifig Moyeu. Most of tliese take 
llic name of the locality in which they arc pirown. I^Ianlun^chow 
and Gar Gar are two varietu's ineiitioiied by Wanj?, 'J''he native 
varieti<\s liave a v(‘ry co:irs(‘, short staj)l(*, avei’ii^in^ about inch 
in length. 

Other American A'ari(Mi(‘s hav(‘ been tried experinuMilally Ihe 
last f<*w years, and sonu^ hav(' Ix'en in1roduc(‘d commercially. 

Tonao 11.— Indian V\uiF/ni:s 
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Ambassador (Stom^ville-d) is Dio most jiromineni. Million 
Dollar, a recent seha'tion from a nat.iv(‘ cotton, })ossc%ss(*s some 
cxcclhiot qualities and is being ]nulti])li(!d and distributed 
cxtonsiv(dy, 

Egyptian Varieties.—Prosent-day ]^]gyj)t5an cott ons are usually 
divided according to area of ])roduction into two general groups 
as 'Dqqiers” and “lowers” (according to whether grown in Upper 
or Ix>wer Nile Valley). The Ugy[)tian Ministry of Agriculture, 
in its official reports and estimates, mentions three groups: 
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long-staple, medium-staple, and short-staple. The long-staple 
group includes cottons with a staple length inch(^s and longer; 
the inr^dium-stai)le groii]), I'j to the short-staple 

group, l}'i6 to It will b(* noticed that the I(Migth of the 

cotton in tlu^se grou])H is different from that of corr(\sj)onding 
groups of American cotton. Tlie short-staple group contains 
cotUms nearly as long as th<^ American long-staples. 

IO<iYVTTAi'r Variktiks and Auka Grown in 1935'* 
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A f«<ldan equals 1.038 acres. 

African Varieties. —Cotton growing began in Soutli Africa 
aVxnit 1850. A number of upland varieti(\s have been tried— 
Allen, King, (leveland, Toole, ami Suntlower being among the 
nurnlx'r. Under the (UUHUirageimMit. of the British Cotton Grow¬ 
ing Association, some cotton is grown in Hudan, Uganda, Nyasa- 
land, Nigeria, and other jiarts of Africa. Egyptian, Sea Island, 
Brazilian, and Aim^rican upland varieti<‘s }iav(' been tried. 

I) (‘rivitives of some of these an^ now being grown, the most 
prominent probably being the vari(dy designated as “U4.” This 
variety, wliich is of the upland type, was s<‘leeted from Uganda, a 
mixed variety of iiiu^ertain origin, at Baniberton, Transvaal, in 

II) 25. It is early, prolific, jassid-resistant, lias a sta])le inches 
in length, and has slunvn vide adaptation to various African 
districts. 

Peruvian Varieties.* —At present, the principal cotton variety 
grown in IVru is Tanguis. It was estimated that 92 per cent of 
the 1933 crop was of this variety. Tanguis was developed in 
1918 by Fermiu Tanguis, who was seeking a wilt-resistant 

* Gerard S. Klin^e, of the Department of Agriculture of Peru, kindly 
furnished information on Peruvian varieties. 
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variety. Its ancestry is uncertain. Some authorities tliink that 
it (^anie from a natural cross of some iin])ortcd variety wth a 
native species. Pima, an Ameri(^an-Egyptian vari(Uy, ranked 
second in acreage in 1933. OUkt Egyptian varieti(*s, Sakel and 
Afifi, and also the Peruvian varieties Full-rough and Semi-rough 
and Egipto, or Suave, an^ grown to a lesser exttuit. Ac(*ording to 
Klinge,* the Full-rougli vari(dy belongs to the si)eci(\s GWsv/ptnm 
peruvianum Cav. and is a native of Piura, a ])rovinc<^ in norllu'rn 
Peru, while Semi-rough belongs 1o the spiu'ies (L mirrocarpurn 
Todaro, being a native of the province of lea in southern Pc*ru. 
The Egiplo, or Suave, is probably derived from an American 
upland vari(dy. 

According to data furnished by Acting Couiinercial Dunn of 
Ijima, Peru, Tanguis has a staphs huigth of to 1*2 inches; 
Full-rough, about 1)^ iiK'hes; Semi-rough, l‘*i6 inches; and 
Egipto, or Suave, life iiudms. Some other authorities 

give the stajde length of Tanguis as lp]G inches. 

Varieties in Argentina. f — TIktc* are no native cotton vari(;ties 
in Argentina, but s(W'eral Amori<*an upland varieti<*s have been 
imported and are being grown. Acala, Durango, Expnvss, Foster, 
and other varieties wen^ imported a decade or more ago. These 
were allowed t o become mixed and have been acclimated to some 
degree. This mixture is designated as “Chaco,” which is the 
name of the district in which th(y are grown most (*xt<uisively. 

More r(‘c<Mitly, Deltapine (D. & P. l^.-ll), Farm Ib^lief, Acala, 
and Stonovilh^, new(T American varieties, have Ixieii imported 
and are being introduced. 

Brazilian Varieties. —Brazil lias many varietic^s, both niitive 
and foreign. Long- and short-sta])le varietic's liav(^ bcion grown 
togetln^r promis(au)Usly and allowed to mix. (consequently, 
many of the varieties are badly liybridized and are lacking in 
uniformity. The follow'itig data on the leading cotton varieties 
in Brazil were kindly furnished by O. F. Ijamarurn^, of Natal, Rio 
Grande do Norte, Brazil. 

As was mentioned in Cha]). I, several of iho better American 
upland varieties liave b(jen tried (‘xperimentally in Brazil, and 


♦Gnrard S. KIuiko, of the D<‘par1ment of Agrieulturo of Peru, kindly 
furniKhcd infonniition Poruviun varielK^s. 

t Information in regard to varieties grown in Argentina was given hy Jorge 
R. Lorenzo, who is iu charge of eotton experiment stations in thilt eouutry. 
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PuiNcirAL Vauiktiks of Cotton Guown in Hkazil 
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within tlio Ifist fc'w y(*iirs somn of iho Ix'ltor adiiptcMl oik's h:ivo 
boon in1ro<hi(*o(l coninuToiallv in tlu* soutliorn stnlos. 
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CHAPTER IV 


COTTON PLANTS: THEIR FORM, STRUCTURE, 
AND GENERAL CHARACTERISTICS 


Th(' study of ])laiit form is l)asic. It, is only through, or by 
moans of, a study of form tliat difforomtos and ros(‘ml)lan(;es 
may l)o r('oogniz('d, and olassifioation mado. Tdio i)hysiologisl, 
ol)s('rvos form and structun! as an oxfrrossion of physiological 
laws and (!ffoci,s. The i)lant bnunlor, in ondoavoriug to produce 
now and more desirabh^ varieties, studios olos('ly differences in 
form appearing among the plants with which ho is working and 
bases his selections on striking points of dissimilarity observed. 

The cotton jdants growing in a single field show considerable 
variation, but a much greater range of form is mc't when a survey 
is made of plants in tln^ various countries in which cotton is found 
growing. Within tln^ tropics, the natural home of cotton, the 
plant is (lommonly a pc'nainial, and some speci(!s attain a height 
of 15 to 20 feet, being known as “tree cot,tons.” In the American 
Cotton Belt, the plant has been forced to assume the annual habit 
on ac(!oimt of the frosts and freezes of winter. Here it is a soft- 
stemmed shrub, much branched, and varying In height from 2 
to 6 feet. 

Framework of a Mature Cotton Plant. —A mature plant, has 
a prominent ere(d, main stem which has a growing point, or 
plumule, at the apex. The growt h of t he main stem is therefore 
monopodial, but the growth of secondary branches and branches 
of higher ord(^rs is either monopodial or sympodial. The length 
of tlu; stem is determined mainly by soil and water conditions, 
but tlu'H^ is, of course, a difference due to si)ecies or variety. 
Certain varieties, such as Tric(‘, King, and Delfos, are somewhat 
determinate in their stem growth—^there is a tendency for the 
stem to stop growing in length comparatively early in the season. 

The general shape or outline of plants range's from columnar 
to rounded. The shape is determined by length of branches. 
Short branches throughout the whole length of stem i)roduce 

84 
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the rolumiiar form; long branches at th(^ base \vitl\ successively 
shorter branches toward th(i toj) i)roduce the conical or sugar- 
loaf form; and long l)ranclies high on the stem, the rounded or 
apple-tree form. 

Large leaves arise from the stem in alternate order and are 
arranged about the st(‘min n^gular s]>irals. "Jdie common arrange¬ 
ment, or “j)hyIlotaxy,” as it is calhid, for American cottons is 



Via. 16.—A wcll-fniited coUon plant with unopened bolls, (a) Main stem; (b) 

basal vcRotativo braiKihca; (c) fruit branc^hes. 

three-eigliths of a turn about the stem between successive leaves: 
or, (jxpressed in another way, from one leaf to the next directly 
above it there are eight leaves, and the spiral ])assos around the 
stem three times. This is designated as phyllotaxy. The 
course of the s])iral is either to the right or to the left. Other 
types of phyllotaxy found among cottons are and ^ 3 . 

Old World cottons commonly liavc the 3 3 arrangement. The 
leaves on the branches have the same order of phyllotaxy as those 
on the main stem, but the spiral may run in the opposite direction 
on a part of the branches. 

Each leaf has two buds, or at least the rudiments of buds, in 
its axil—the angle between the l(*af stalk and the stem to which it 
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is attiiclicd. One of those buds occupies a central position and 
is a “true” axillary bud. The other has a position to one side 
of the axillary bud and is known as a “lateral,” or “extra- 
axillary,” bud. It may bo found on eilluu* side of the central 



Fiu. IV. A cotton sliowiny: framework, open bolls, and both v<‘sotative 

and fruitbranches arising from the same node on the main stem. {Afhr 
UuOijar,) 


bud. The axillary Inids ])ro(liico only vegetative brancht^s, that 
is, branelu's (hat Ix'nr llowt'rs and fruit only after again branching 
(Fig, 10^). ]\lost of the lateral l:)uds ])roduce fruit branches, 
which bear flowers and fruit directly (Fig. 16C). Under certain 
conditions, the lateral l)uds jnay make vegetative branches. 
Usually not more than one to four of the axillary buds on the 
lower part of the plant grow into branches. The others remain 
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dorinunt. Both of the huds in tlio louf nxil may inako bnuiclios 
(Fiji;. 17). Ilainy woalhcT and rich land may cause a liigher 
percentage of vegetative brau(*lH\s lo (U^'V'oIop and tlnis produce 
(*xtra A'eg<dative growth at tlie (‘xp(ms(i of the fruit l)rauches. 
Cook and Moade^ report tliai vc'getativo I)ran(*lies are luucli more 
nunuTous on plants grown from mnvly imported seivl than on 
accIimatiz(Hl strains. Wlul(‘ an (‘xc(\ssiv(‘ <l(‘V(^U)pm(mt of vt^ge- 
tativc branches is not dcsiraljle, two oi' llirei' an' not oI>je(dion- 



Fig, is.—I' inijirtfed cross section of stem of mature cotton idajjt, iAjtvr t^fanf<ird 

and Viihowcr,) 


able. Some of tlie most i)rolifi(i varieties hav(‘ from two to fotir 
vegetative brandies to (he i)lant. 

The heiglit and the sprt'ad of jilants are determined largely hy 
the length of internodfis in stem and branches. It is gtmerally 
thought, that. plant,s with short iiibTnodes an; earlier than ones 
with long interiiod(*s, but the varii'ty Fxprt^ss appears to be an 
exception to this ruk*. It Is one of the eaiiic^st upland varieties; 
yet it is ratluT long-jointed. 

Arrangement of Leaves and Flowers on Fruiting Branches.— 

The leaves of fruiting bramdies lack the spiral arratigem(ait that 
is found on the main-stem and \'egetalivc l>ranches. The heaves 
api)ear to be somewhat two-ranked. The flower huds do not 
eome from tlie leaf axils l>ut a])])ear to arise independently. It 
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lias been suggested by Cook and Meade- that fruit liranches 
appear to be synipodial in their growth, that (^acli flower termi- 
nat(*s a joint, and that further growth is from a lat.(Tal bud. 
Leak(',-* in discussing the morphology of types of Indian cottons, 
says that tlie flowers are not concerntratx^d in any well-defined 
inflon'scence })Ut are developed on the sympodial branches from 
terminal buds. 


Structure of Stem. —Cott-on stems hav(5 a moderately thick, 
tough bark in wliich bast fibers are prominent (Fig. 18). TIh^ 
bark has IxM^n \isi\i to a limited extent as a coarse fiber material, 
and it has Ixmmi imiposcxl as a possible sounx; of fiber for cotton 
bagging for bales. Tho. outer layer of the bark is more or less 
corky. It is of a yellowish-brown color on the older parts of 
shuns and greenish to reddish on the youngc^r. 

The main portion of the stem consists of wood, or xylem, 
with prominent wood rays and wator-(tarrying vessels, or duct-s 
(Fig. 18). Th(i wood is somewhat soft and rots quickly. Stalks 
tunuxl under by a brealdng ])low rot and disappear within a f("w 
jnonths. Cotton stalks may be macerated, and the material 
olitained used in making paper. 

Leaves. —The leaves on various species of cot,ton vary greatly 
ill size, shape, texture, and hairiness. Somi* arc, mxirly smooth, 
or glabrous, whereas others, such as Gossypium obtusifoUum 
Roxb., have decidedly hairy leaves. The leaf lilade of most 
six.u*i(‘s is rather thin and })apery, but some are thu^k and hxithery. 
The size and tlu; shajx^ vary considerably on an individual jilant; 
the range is much greater, liowevcr, on different species. Most 
varieties and species have leaves with five more or less well-defined 
lobes (see Fig. 1), but the actual shape ranges from a rouiuhxl 
entire leaf, G. duriii of Australia, to the deeply cut leavers of the 
okra-leaved strain of the King variety of G. hirsutum (Fig. 15a). 
Many of tlie Asiatic varieties have deeply cut leaf blades, of which 
G, arboreum (Fig, la) is a good illustration. On the underside', 
of cotton leaves are three to five prominent veins. Numerous 
branches from these ramify througli the Iciaf. A small, shallow, 
cup-shaped nectary is usually found on the mid-part of the 
largest vein, and in some instances similar nectaries are found 
on two of the other larger veins. 

Roots.-: —The main stem of a cotton plant is continuous with 
the main root, which is known as a “taproot.” The transition 
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takes place about the surface of the ground. The taproot has 
a proportionately ihitiker cortex, and the wood tends to arrange 
itself in a four-angle structure, with four more or less well- 
defined ridges showing on the outside. The branches that arise 
irom the taproot are irregularly groui)ed in rows. Th(^ complete 
number of rows is fo\ir, but, because of twisting and irregularities, 
often not more than inree can bo recognized. Two of the rows 
of branches stand at right angles to the othtjr two. 



Flci. 19.—Root system of a cotton plant. 


Tlie taproot tapers rather rajudly. A foot beneath the sur¬ 
face of the ground it is no larger than the secondary branches. 
Two feet beneaili the surface it has a diameter of about inch. 
This slender root grows downward for a distance of several feet 
without diminishing in size appreciably. The depth reached 
probably depends, to some extent, on the texture of the soil and 
its moisture conditions. On Doer Creek silt-loam land, the writer, 
assisted by C. A. Tate, dug out the root system of a plant of 
Express cotton, an upland variety (Eig. 19). The end of the tap¬ 
root died at a depth of 28 inches, but two laterals that arose just 
a short distance back of the tip pursutid their course downward, 
one of them reaching a depth of 5 feet 11 inches. In their course, 
these roots passed through several layers of rather dense soil. 
These caused them to thicken somewhat and to pursue a slightly 
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zigzag coiirso, but they worn not turned or stopped. Balls^ 
says that tlie resistance offered (motion roots by soils of normal 
texture is negligible. In so far as Ihe writer is aware, no oiu? has 
dug out the root system of a cotton plant, growing on tough buck¬ 
shot or clay soil; so it is not known how W(ill the roots can jiene- 
tratc that ty 2 )e of soil. 

Balls'* dug out lli(^ root system of a plant bt'longing to on<i of 
the Egyj)tian vari(»ties and found that the taproot pein.'tratod 
the soil to a dej)1h of about 7 feet 4 inches, wIku'o it was (4iecked 
by soil saturat.c*d with W'ator. This plant was grown in Egypt 
und(^r irrigation. Jving^ traced the taproot of a plant of the 
l^irna J^gy])lian vari(‘ty to a d('ptii of 10 f(!ct 8 inches. This plant 
was grown in Arizona under irrigation. 

Root SyMcrri of an Vpland Variety of Cotton ,—The root system 
(mentioiuid al)ove) dug up by Mr. Tate and the writer on Sejit. 
15 Ix'longed to a i)lant of the Express variety that was planted 
Apr. 7. There was no rain from June 1 until the time of the 
<ligging. The land w\as a silty loam of medium fertility. The 
])lant Wius treal.ed with nitrate of soda at the rat.e of about 300 
l)ounds per acn' and was carefully cultivated. 

There were no roots in the uj^jiCT 5 inches of soil. This condi¬ 
tion was probably influenced by the dry weather. Other years, 
during rainy jx^iods, the writc^r has s(hui numerous cotton 
roots a])i)car above the vsurface of tlie ground. Beginning at a 
d(‘pth of about. 5 inches, 21 laterals si)raiig from the main root 
within a space of about 10 inches. Th(‘se laterals, several of 
which w(*re large, radiated outwardly and slightly downward. 
Some of them were cut off in digging a trench about the plant 
4 feed, from the main root. Many brancht's >sprang from tlx* 
large laterals, and some of them grew downward. The main 
lat.erals did not appear t,o turn downward excej^t in a f(^w 
instaiK'es, and it is ])ossildo that in these cases tlic root, running 
downward was a branch at the i\p of the root ratluT than the 
main root itself. For a space of a f(‘W iucluvs below the origin of 
the large laterals there were no large brauclu^s. Then below 
lliis point within a sj)ace of about 10 inclu^s several rather 
slender laterals were given off. Below a d<^pth of 28 inches 
theu'o were ver}'' f(‘W braiuthes arising from the few roots that 
reached that distiuice from tlie surfac(\ lirauches given off by 
laterals branched and rebranched until there was a network of 
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fiiu" lhr(‘adlik(3 roots nuniiji^ (lirou^lioiit and raTnifyinp; every 
inch of soil in a block more than 8 feet in diameter and 2^2 
in thickness. B(‘lo\v lliis ))lock, or in llu* ]o\\(t nnissi's of soil 
reaehf'd l)y th(» roots, l)Ut v(‘ry few branch roots w(T(‘ fonnd, and 
it is d(nil)tfnl if theses functioned extensively. Balls'* found tliat, 
in the Egyptian ijlants which fie studied, tlie slender roots that 
gr(^w down to the lower d(*pths of soil llu'i’e l)ran(die<l freely where 
moisture was found. Tluy doubthiss functioned normally. 

Root System of 1 oung Plants. —Tlu^, root, system of young 
plants develops rapidly and is surjwisingly extensive. Balls** 
found that, a seedling plant 7 days old had a total root haigth of 
20 eentinieters; one 14 days old, 2 meters; 3 w(!eks old, 4,'2 
metiers. 

The following table from Balls'* gives the de]hh haigth of roots 
of Egyptian cot-bJii ])lants dug up at successive dates during a 
season. These plants were growing in a fi(‘ld. 


Li‘ngt}\ of Hoot, 
(V'ntiTiictcrs 

Sown Mar. 28.. 0 

Measured Apr. 2 #i 

Mca-sured Apr. *1 \\ 

Measured May 13 55 

Measured July 1 140 


Measured Sei)t. 1 . . 220 

Flowers, —About six or eight flowc'r buds are prodiutc'd on 
t'acli fruit limb, one arising at eacli joint. Unusually large 
plants may have many more. The buds appear at first as small, 
])yramidal-shaped green structures and arc known as s<|uarcs 
(Figs. 16, and 20a). Each square consists of three tria.ngular- 
shaped leaflets known as “bractpoles,” or *‘brac,ts,” and the 
flower bud proper. The bracts comjdetely enclose and protect 
the tender, growing flower part,s. Flowers open about 21 days 
after the squares arc first recognizable. The first; flowers to open 
are low on the plant and near the main stem; Bk; m^xt an* farther 
out on the branches or higher on the iflant, the succession being 
both centrifugal and acn>pet.al. 


A flower bud that is to open tb(^ following day may be r(*cog- 



used in hybridizing work are opened and (‘inasculated when in 
this stage. Figure 20g shows the large, showy, open flowers. 
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They are somewhat boll-shaped and have a spread of about 2 
inches. When it first opens, the corolla, which is the most 
conspicuous i)art of the flower, is creamy white to a deep yellow- 




Fio. 20.—Flowers, flower parts and developing bolls, (a) Squares; (b) flower 
bud just before flower opens, bracts removed; (c) flower bud, bracts not removed; 
Cd) flower with corolla removed showing stamens and pistil; (c) like d except that 
anthers h’lve shod pollen; (J) pistil after other flower parts have been removed; 

ooJor in Airif^rirau upland \'arictio«, but toward the 
close of t!)e first day it turns to a pinkish color. The second 
day it is an attractive red color; the third day it withere and 
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usually falls, taking with it siamoiis and the upper part of iho 
pistil. Flowers of some foreign s])Oci(‘s are deep yellow when 
they open; others are a brilliant red. 

The parts of a flower as tlioy succeed each other from the out¬ 
side inward will now be studi(Hl (Fig. 21). First is the whorl of 
three gi*een bract coles, or bracds, which have b(‘en im^niioned. 
Inside this is an inconspicuous green ring, the calyx, with five 
more or less well-defiiUHl irregular lobes, the se})als. Insidt* the 
calyx is the corolla, wdiich consists of a w'liorl of fiv(‘ ])etals 
united at the base. Inside the corolla and attached to it at the 



Fig. 21.—Diagram showing relation of parts in a cotton flower. {After Cook.) 

base is a whorl of numerous stamens. The stamen filaments 
arc united below to form a tube which surrounds the pistil 
(Fig. 20d). The anthers, on the outer end of tlie free part of 
the stamens, appear to be in 10 more or less well-defined rows. 
The stamen tube shows 10 ridges. The pistil consists of a 
small conical ovary (Fig. 20/), a slender thniadlike style, and 
a stigma. The >stigma appears to bo simply the outer end of the 
style slightly enlarged, grooved or lobed, and covered with a 
stigmatic surface, which is receptive to polhm grains. There 
are as many lobes, or branches, at the tip of the stigma as carpels 
in the ovary or locks in tfie resulting boll. The jiistil in upland 
varieties is formed from four or five carpels; in Egyptian and Sea 
Island, from three, as a rule. 

A cotton flower also contains nectaries, which will be discussed 
later. Some species have about the base of the calyx some 
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nidimontary structures the juorpholugical significance of which is 
not well understood. Further details of floral parts will bo 
given in ('hap. VI. 

Cotton Bolls. —'J’he ovary (‘iilarg(*s, ripens, and makes a pod, or 
capsule, which is known as a “cotton boll.'^ J3ifforeut stages in 
the development of boll from ovary to maturity are shown in 
Figs. 2Qh to 1. A young boll enlarges rapidly and grows to full 
siz(; in a corriparativcdy short time, but a considf'rable period 
furth(;r elai)s<is b(»fore tlio boll is rijie, or ready to open. The 
seeds and lint within retjuire time to develop and matun^. The 
length of time betwc^’ii bloom and oix^n boll ranges from about 
45 to 65 days, varying to some extent with the variety Imt more 
with climatic conditions or with I Ik*, time of season wiien tlu* boll 


is developing. L(\ss time is n'cpiinxl during tl)(i w'arm w^eat.her 
of summer than during the cooler temp<*rature of fall. 

Tlu* siz(^ and tlu* shaj)e of eotton l)olls difF(‘r greatly with 
different varu*ties. The variation in difT(*rent sp(‘cic*s is e\'en 
greater. Forty to fifty bolls of the largest-boiled varieties, such 
as Trium])h and Lone Star, will make a pound of seed eotton, 
whereas from 80 to 110 bolls of tlu^ smaller-boll(*d sorts may b(* 
required. Most of tlie long-stai)]e varieties have small bolls. 
The bolls arc sonu^what larger and there are more per plant 
on plants grown on rich land wh(*ro there is ph'iity of moisture. 
On avfTagc land thc're are not more than 8 or 10 per plant if tlic 
cotton is (iosely spaced. Bolls with five locks yield slightly more 
seed cotton per Imll than those with four locks. 

When th(^ boll is ripe, the capsule cracks or splits along tlie 
lines wlu^rc* carpids moot, and the eotton within expands greatly, 
pushing out beyond the walls of the capsule, or “burs,” as they 
are called, in a wiiito fluffy mass (see Fig. 22a). It is desirable 
that the locks cling together slightly, as in the boll shown in Fig. 
22a. This facilitates picking, for bolls of this type can be picked 
at one grasp. The lower end of (^ach lock is wedged in betwet'u 
two adjacent parts of the bur firmly enough to support it. The 
most satisfactory boll has the locks wedged tightly enough 
to keep them from falling to the ground, but they are not so 
securely fastened that they may not be pulled out entire. Each 
lock (Fig. 22c) maintains its identity or holds together because of 
the interlocking of its numerous fibers, which are attached to and 
surround the several seeds contained. The number of seeds in a 
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lock varies somewhat but the normal numl)er is nine. Figure 
22d shows seeds with lint attaelu^d. The lint fibers have been 
combed out straight. Figure 22c shows lint fibers after removal 
from seeds. Each fiber is the outgrowth of a single epidermal 



Fkj. 22.—Opeu rotloii boll and boll parts, (o) Boll; {h) empty l>urs; (c) locks; 

(d) seeds with lint attached; (e) lint; (/) seeds. 

cell of the seed coat (for more complete discussion of cotton 
fibers, see Chap. VII). 

The fibers shown in Fig. 22c are lly inches in length and are 
considered long-staple. Excepting Mcad(% tlie staple of long- 
staple American upland varieties ranges in length from IV^ to 
1% inches. The greater quantity of this kind of cotton is 
to (5 inches. Meade is an upland variety with a staple similar 
to that of Sea Island. The staple of both of these varieties 
averages about an inches in length, but some strains have 
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considerably longer staple. Short-staple upland varieties have 
staples ranging in length from about lo Ijio incties. 

Storm Resistance. —The open bolls of some varieties of cotton 
hold th(' cotton well during storms or i)eriods of rainy, windy 
weather. They ftre said to be “storinjjroof.” These varieties 
have moderately firm locks which cling together w(‘ll; they have a 
bur that is stiff, and on opening it assumes a cujdike form which 
will support and hold together the locks; the bolls t(md to hang 
down, so that the bur serves as a roof over the locks, and rain 
water drains from the locks thoroughly; Ihe lower lip of each 
lo(ik is held rather se(;urely between adjacent parts of tint burs. 

The bolls of some varieties do not open wide enough for the 
cotton to project. The burs of others are so twisted that the 
cotton is h()ld very securcily. In still other cas(\s, tin* cotton is 
“tight in the boll/' the lock being grasped so firmly at the base 
of the boll that it cannot be pulled from the boll ex(‘opt in pieces. 
All these types are stormproof in a sense, l)ut the last three are 
not satisfactory on account of their bad picking qualities. 

Certain varieti(!s are weak in storm resistance, because the 
bur is thin and its divisions or fingers bend back so far after the 
boll opens that the locks are not sui)ported or lu^ld securely. 
The lint of these varieties is usually soft., silky, and somewhat 
sparse on the seeds. The locks are not firm but stretch out and 
dangle in the wind. 

Cotton Seeds. —Cotton seeds arc irregularly pyriform in shape 
and approximately % inch in length (Fig. 22/). The size varies 
considerably with different species and varieties, the range being 
from about inch in length for the smaller to nearly inch for 
some of the larger seeded sorts. Duggar^ considers seed of 
upland cotton large if 100 seeds weigh 13 grams or more; medium, 
if 100 seeds weigh 10 to 13 grams; and small, if 100 seeds weigh 
less than 10 grains. A bushel of average-sized seed contains 
about 120,000 seeds. 

The legal weight of a bushel of cotton seed varies in different 
states. For fuzzy-seeded upland cottons the range is from 30 
to 33J^ pounds. Much of the seed sold at present is sold by the 
100 pounds, or in 100-pouiid sacks, and no mention is made of 
bushels. For smooth- or “slick-"secded cottons, like Sea Island, 
44 to 46 pounds is required to make a bushel. ^ 
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Fuzz and Lintcrs .—In most upland varieties, after the lint is 
reinov^ed there r(*mairis about tlu^ seed a woolly covering of short 
fibtTs, which is known as “fuzz” (sct^ Fig. 22/). Th(‘se are also 
epid(*rinal liairs, j)roduced l)y the outgrow tli of e})id(‘rmal cells. 
They differ from the lint fibers in being much short(u\ under } I 
inch as a rule, and in Ixnng more or less colored. J ant is usTially 
wdiite in color, but the fuzz, or “linters,” as that portion of the 
fuzz Himoved by sced-delint ing machines is calh'd, is freciuently a 
greenish, brownish, or tawny color. Sea Island, Meade, and a 
few other upland varieties have no fuzz 
except a small tiaft at the pointed end of the 
seed. 0(^casionally, a deg('neratc plant is 
found without lint or fuzz on its seeds. 

Seed Structure .—Surrounding the seed ^ 
proper is a stiff, tough, dark-brown covering, 
w^hich is designated as the “seed coat.” 

This, if examiiKxl closely especially during its 
development, show's two distinct layers which 
come from the integuments of the t)vule, and 
one or two membranous or papery layers 
which have come from endosperm and 
iiucellus of the ovule. Examined microst^op- 
ically, there appears on the outside of the coat 23.-“KniarKod 

,, longitudinal soction of a 
a well-defined epidermal layer among the cells cotton seed embryo. 

which are t he lint and linter hair cells. Under {Affcr Stanford and Vi^ 

this are layers of pigment-bearing cells more 

or less (H)mpressed and crushed. Next comes a single layer of 

very thick-walled cells, which terminate the outer layer of the 

seed coat. Next toward the inside of the seed is a single layer of 

greatly elongated cells, the palisade cells. They have thickened 

walls and make up about half of the entire thickness of the seed 

coat. To the inside of the palisade (!clls are the remains of 

several layt^s of collapsed thin-walled cells. These in th(' mature 

seed coat are pigment-bearing. They mark the inner limit of 

the seed coat proper. Between 1.hc seed coat and the embryo 

are fragments of the nucellus and endosperm of the ovule. They 

appear as a very thin, brownish, papfiry layer. 

The embryo, shown in longitudinal section in Fig. 23, makes 
up almost the entire kernel of the sijed. It consists of two seed 
leaves, or cotyledons, and a small sprout, or caulicle. The coty- 
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If'dons aro large, comparatively tliin, and much folded and twisted 
about the short cylindrical caidicle. The cotyledons are well 
filled with rich food, which is us(h1 l)y the young plant after ger¬ 
mination, The embryo is iKuirly homogeneous in stnurturo 
except for numerous oil glands which ai)pcar as dark dots through¬ 
out the cotyhidous and the upper part of the caulicle. The lower 
portion that makes the radicle, or root, contains no glands. 

Young Plants. —As the sc^ed g(*rminat(!K, tlio caulicle of the 
embryo enlarges and lengthens rapidly. The lower end develops 



Fki. 24.—Young cotton plants two or three days after germination. (Cotyledons 

are very prominent. 


the radicle, or primary root, which pushes its way out through 
the mi(Topylc of the seed and rapidly plows its way downward 
in the soil. The portion of the caulicle l>etw(;cn the radicle 
and the i)oint of attachment of the cotyledons develops a 
primary skun, or hypocotyl. This stem enlarges and lengthens 
rapidly, becomes arched, and the top of the arch pushes its way 
upward and out of the ground. A day or so later, if conditions 
are satisfactory, the arched hypocotyl straightens out. This 
lifts the cotyledons and growing tip of the stem above the surface 
of the ground. Figure 24 shows the appearance of plants a few 
days old. The bud forming the stem tip between the cotyledons 
rapidly enlarges and unfolds, forming the stem proper, branches, 
and leaves. 

Nectaries. —Cotton plants have two types of glands, external 
and intenial. The external glands are known as “nectaries.” 
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There are four pets of these, one iusith' the flower and three 
extrafloral. The number and the development of tbe^ extra¬ 
floral vary considerably in diffenmt speci(\s. The floral tutelary 
forms a ring about wide on the inside of th(‘ calyx 

near its base. The secretory part of the nectary consists of 
}mm(irous pluriseptatf^ glandtilar hairs, or papillae, closc'ly aggre¬ 
gated (Fig. 25). These i)apillae, according to Stanford and Vie- 
ho(‘ver,® are developed from modified (‘])id(Tmal cells. The 
floral and other lU'ctaries cxcnTe a swendish litpiid, whicli attracts 
bees, butlerflies, and various other insects. 



Fj<}. 25.—Section of (!f)tton loaf and loaf nectary, (a) Glandular eella of nectary. 

A second sot of nectaries is found on the out;side of the calyx 
near its base. This set consists, as a rule, of three irregularly 
triaugfdar-shaped nectaries. 

A third set consisting of three nectaries is situated on th(! 
pedicel of the flower, one being near the point of attachment of 
each bract. These nectaries are prominent, A part of the 
extrafloral nectaries may be lacking on early flowers. 

On the large veins on the underside of foliage leaves is tlio 
fourth set of nectaries. There is usually one on the mid-part of 
the largest vein, and very frequently two others are in similar 
positions on the two other large veins of the leaf. Figure 25 
shows a section through a leaf ru^efary. 

The quality of the nectar from different nectaries may differ 
to some extent. It has ham observed that bees visiting extra- 
floral nectaries do not go to the ones within the flowers. 
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Internal Glands. —Internal glands aro found in all species of 
cotton plants and are thickly distributed over the entire plant, 
except the root, which does not have many. They appear as 
small, dark specks (Fig. 23) and are known as “black glands,” 
“oil glands,” “resin glands,” etc. Each gland, according to 
(Stanford and Viehoever,® 

. . . consists of an oblate or spheroidal central sac 100 to 300 microns 
in diameter, filled with a more or less liomogeneous yellow or br{)v/nish 
secretion, surrounded by au envelope of one or more layers of flattened 
cells, which in the glands exposed to light contain a red pigment. 

The glands exposed tolight have aiithocyanin in the border colls, 
and th(^ secretion within the gland contains resins, ethereal oil, 
querc,etin, and perhaps tannins. Glands that are not exj>ospd 
to light have no anthocyunin in their bordcT cells, but they con¬ 
tain a toxic, or poisonous, compound known as “gossypol.” 

It seems very probable that the function of the noctari(\s is to 
attract inscicts to the plants, but the function of the internal 
glands is not so evident. It has been conjectured that the sub¬ 
stances in these glands, or at least most of them, arc excretions 
useless to the plant, since they tend to remain in the glands 
indefinitely without change. Stanford and Viehoever® suggest 
that the changes in the gossypol which occur with the unfolding 
of the cotyledons may indicate its usefulness in the metabolism of 
the young seedling and that the pronounced toxicity of gossypol 
in the seed may be a protective adaptation against animal attack. 
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CHAr'J’Ell V 

PHYSIOLOGY OF THE COTTON PLANT 


Only a limitcicl amount of rcsoarcli work has Ijoon doiu' on tlu’ 
physiology of the cotton plant; conse()ucntly, there is a st-areity 
of data. The most extensive work has beeTi by W. J.. Balls in 
Egypt. He used Egyptian varieties maiidy in his exp('riment,s, 
and the cotton was grown under irrigation. 

Water Relations.—All living plants must b(' p('nn<‘at.ed by 
water. It functions in thi; solution and transportation of [)rod- 
ucts of metabolism and the transportation of mineral nutrients 
from tli(' soil to the plant, and its elements, hydrogen and oxygc'ii, 
are made use of in nutrition. 

Water Abnorplion .—Except for the enlarged portion of the t ap¬ 
root of cotton plairts, the roots are very slender and inconspicu¬ 
ous; so much so, in fact., that it was not realized until compara¬ 
tively recently that cotton is really a deep-rooted plant. When 
plants are ])ul]ed up, the smaller lat(!rals and taproot arc broken 
off so near the point where t he root joins the stem that t-hey appear 
to have been shallow-rooted. Balls,^ King,® and some others 
excavated about cotton plants and painstakingly picked the soil 
away from the roots of a number of plants, so as to determine 
their extent and course. It has been found that the taproot,, 
where conditions are favorable, sometimes penetrates to a depth 
of 10 feet and that the lat erals, which are numerous, run outward 
for a distance, governed probably by the closeness of oth<T plant s, 
and thence downward almost as far as the taproot. The roots 
thus course very thoroughly through a large volume of soil. 
Tlu; larger the volume of soil available the larger the root develop¬ 
ment and the greater the plant’s power for absorbing water and 
nutrient minerals. Other things being equal, this, of course, 
results in larger plants. 

Although the taproot and the main laterals are for the most 
part small in diameter, they function actively. Each contains 
a few large vessels through which water moves freely, a quart or 
more being carried during a period of one day. 
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While the i)lant is small, it ean al)sorb wal or only from th(Mipper 
layer of soil; but as tlic root syst(‘in (lev(*loi)s, it draws its supply 
from the store deeper in the upper ]:it(Tals die 

after a and new ones are farlher down in the soil. 

During the dry weather of August and S('pt(^nd)er, most of the 
wat(T is drawn from sources scweral f(‘(^t d(M‘p, miless tliere is a 
hardpan, or iuii)ermeable layer, near th(' surfac^t^. 

The amount of soil wat(?r availal)l(? is an iini)ortant facdor in 
the growtli of cotton ])liints. A scarcity imiri(‘diat(»ly clieeks 
growtli, but if the scarcity is not too prolonged, a watering will 
revive tlie jdants and quicken tliem into activity anew. An 
(*xccss of water, as water-salurai-ed soil, asphyxiates tlu* roots and 
stoi)s tlie growth of 1h(^ wliole plant. Tlie rise in the wat(*r tables 
or water kwel in th(^ soil has done a great deal of damage to th(‘ 
cotton cTop in Egypt . In 1909, it was estimated that the loss 
was equal to one-third of the crop. 

Wit hin certain limits there is probably a close relation bc'twetm 
water sup])ly atid tlu^ length and stnmgtli of cotton fibers; Balls* is 
of the of)inion tlnit a single irrigation may have considi'rable efifc^ct. 

Transpiration .—The amount of whaler evaporat(^d from or 
giv(in off by a fi(*ld of large cotton plants in ihe course of a day is 
enormous. Balls^ has estimated the loss for Egyi)tiau cotton 
grown in Egypt to be 50 tons per acre ];)(a' day, or 3 pints per 
plant. Ridgeway, in Alabama, and Lloyd,** in Arizona, obtained 
results showing somewhat smaller amounts lost. The water loss 
from th(' Egyptian }>lant.s was grea1.(U‘ tlian the total amount 
sui)pli(Kl the land in irrigation. Tlie difference was made up by 
ground water. 

This l»(*avy loss of water is <lue to the (‘xe.essively large amoiinl 
of ('vaporating surface exjiosed by the leaves in a field of cotton. 
When the stomata are opcm, the transpiring surface excee<ls 
many times the area of the field. 

One fuiietiou of this transpiration current of water is to 
carry mineral nutrii'nis from the soil to the various (^(^lls of 
the ])lant., where they are used in building xq) foods. Anolhta- 
functkin, one of much importam^e to cotton plants growing in 
hot, dry regions, is the cooling effect jirodnced l)y the evaporation 
of water from the leaves and otlun* pai'ts. As lias been shown in 
another place, this cooling ('fleet rediua's the tenqK'raturo of 
cotton leaves stweral degree's. JjlojaE and Balls- have both shown 
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that nxcessivo loss of water causes cc)fton i)lanls to stop fiirowth 
t.em])orarily, even if it is not suffieu'ut 1o cause Avater stress or 
wilting. 

It is a difficult matter to determine ac-curatcty the amount 
of water actually lost by cotton ])lants through trans[)ira!iou 
wlieii they are growing under norma! conditions. Various 
methods have been devised; as cutting off a sti'm and immersing 
the cut end in a Aa)luinc of water so arranged I hat the amount 
tak(‘n up can be nu'asun'd or growing plants in pots and W(agh- 
iug the pots and plants frequently to (hdermiiK* losses. Tliese 
methods are objf^ctionable in that the jdants an* jiot in normal 
eondition wluai the study is made or are nut grown uiid(‘r normal 
<H)ndilions. A plant in a j)ot dues not l)av() a ehanee to make 
jiorinal root growth; and one plant by it.self is sul)j(Md. to stronger 
air curr(‘nls and a drier atinosphoro than a i)lanl- in a fitdd. l^rob- 
ably tlie most accurate w^ay is to make a seri(\s of successive 
weighings of a leaf of known area soon after it is nnnoviHl from 
the ]jlant. Tin; weighing should be done among the plants in 
the field where the humidity of th(^ atmosphere is normal. 
Ridg(‘way, in Alabama, rt'portial by Lloyd,measured a loss of 
5.25 grams per 100 square eeiilimettTS jier liour. The rate 
will, of (H)iirse, vary grc^ally witli environiiKudal conditions, 
fjloyd observed that in Arizona under seveaxi environmental 
conditions, there was a checking of traiisinration about 9 a.in., 
but that in Alabama, undcir less sovcire conditions, it was later 
—11 a.m. to 1 p.m. 

Relation of Water and Dry Matter Produced. —J^hotosynth(^sis 
and the elaboration of organic compounds b(igin in th(^ leaves of 
cotton plants soon after sunrise, if light and temiXTat ure condi¬ 
tions an' favorable, and contimui iiiilil the roots have so n'duced 
the supply of water available in their immediate vicinity that 
there bf'gins to be an iusuffici(a'u;y in Ihii plant. Tliis causes th(^ 
stomata to bt'gin to close, and soon aftxa* there is a stopi)age of 
pliotosyntheiic a(;tivities in the leaf. The time at "wdiich this 
occurs vari(\s considcTubl}'-, dc])euding on th(' uctness of the soil 
and the humidity of the atiuusjihcrc, but. it is normally betweem 
9 a.m. and noon. The ]>lauts an; gaining in wciglit of dry matter 
only wIk'u new organic )nat(M’ials are bt'ing built uj). 

The field water reipjirenu'nts of (otton plants may be indicated 
by dhidijig th(i total weight of water lost by a given an^a during 
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1 hf* season by the dry weight of the plants produced on the same 
area. In cxp(;riments conducted by King^ with Egyptian cotton 
in Arizona, from 4,013 to 5,426 i)onndK of dry inatt('r per acre 
were produced, the amount varying with diifen'ut plots. The 
ploi. that nv'cived the most watcT made th(i most drj^ matter, 
but the percontagt! of dry matter for amount of water lost was 
smaller than that of a jdot that rectdveti less water. Plot 1 
us<id 4,855,184 ])ounds of watcT per a(!re and made* 5,426 pounds 
of dry matter, the field-water recpiiremoiit being 894.8. Plot 
3 us(^d 3,425,296 pounds of water per acn* and made 4,013 pounds 
of dry mat ter, its field-water r(*quirement figuring 853.6. 

Water ^Sujtply and Norvial DeveloprneM.—A slight iuerease in 
the supi)ly of moisture availabhi to the jdants may result in 
excess vegfdative growtli. This can lie observinl when an atUimpt 
is made to grow cotton on moist, rich bottom land. Increasing 
the suj)ply of water in the soil further may hinder growth or 
even kill the plants. On the other band, as is shown elsewhere 
in tliis eha])ter, the reduction in the supply of moisture <wen 
slightly below normal may cause a temporary stoppage in growth. 
A further restriction in the sup])ly of water may n^sult in the 
complete cessation of growth and the death of the plants. King* 
has recently shown that the crazy-top disorder of cotton plants 
in the Southwest is largely due to lack of a regular or sufficient 
water supj)ly. Hubbard* has observed that cotton plants grown 
on light sandy soil at the U. S. Field Station at Shatter, Calif., 
may wilt and die suddenly because of taproot constriction. The 
soil becomes so dry and hard in places that the roots cannot 
enlarge. Irrigation w'ater softens the soil and revives the plants 
so that they put out new roots and soon resume normal growth. 

Effect of Water Supply on Flowering andVruiting. —It was shown 
on a prtH^eding page that there is a close relation between the 
growth of cotton plants and their water supply. All conditions 
being favorable, an increase in water, up to a certain amount, was 
f ollow’ed by an increase in growth. This increase in growth results 
in taller plants, more and longer fruit branches, more nodes, 
more flower buds, and consequently more flowers and fruit. 
Balls^ has shown not only that the flowering follows the growth 
but that if both are plotted the two curves coincide closely. 
Irregularities in flowering coincide with similar irregularities in 
growth that took place about 29 days previously. King^ in 





PHYSIOLOGY OF THE COTTON PLANT 


105 


his experiments tlie water-stress behavior of Pima cotton 
found that the plot to which lie applied th<* most water produced 
the greatest number of flowers por plaui. 

Pollination and Fertilization.—1\ is a commonly ju'cept ini belief 
among cotton growers that, if a rain occurs during tlu^ day a 
cotton bloom opens, the form or boll will be sIuhI. This opinion 
has some basis in fact, but the damage done J)y ruins is not- nearly 
so great as is often supposed. If tlie pollcMi is wi^tted by a rain 
early in the day, or before pollination has taken jilaci^, it will not 
})erform its function, and fertilization will not n^sult. The 
stigma is receptive only during tlie first day. But the po)l(‘U 
is never wetted in all the flowers; some are pollinated early and 
some late; consecpiently, the rain damage, as a rule, is not great, 
rarely b(ung more than 25 per cent. In sonu' expiTiments made 
by the writer at State College, Mississipjii, 13 ])er eoni mon* 
bolls wore shod wluire flow(^rs were rained on in the fonuioou than 
were shed from flowers opening the following day. Hwing^ 
found at Holly Springs, in the northern part of Mississippi, 
that 15.6 per (;ent more bolls were shed where there was a morn¬ 
ing rain tlian on the proceeding and following days on which there 
was no rain. The shedding following afternoon rains was 6.7 
per cent greater than on the preceding and subsequent days. 
Lloyd/ as a result of his observations of the <;ffect of rain on 
open flowc'rs, says that, at most, not more than 15 per cent of 
the shedding can be referred to the effect of rain. More depends 
on the time of the rain tlian on the amount. 

The corolla, or bloom, of flowers that open during rainy 
weather often remains attached to the flower receptacle and 
clings about the young boll. If it decays in this position, many 
think that the boll will fall off, but this is probably a mistaken 
notion. 

Germination .—Cotton seeds will not begin to germinate until 
they have absorbed a considerable amount of water—a volume 
equal'in weight to half the weight of the seed or more. This 
absorption takes place rather slowly at first, because the seed 
is protected with a thin waxy covering which is somewhat 
impervious to water. The seeds will not germinate satisfac¬ 
torily if kept on moist filter i>aper, siu^h as is used in germinating 
most seeds. They must be thoroughly wetted and placed 
between the folds of wet cotton-flannel cloth to receive sufficient 
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water. Germination in the .soil is ofU^n slow, l)eeause of the 
scarcity of available water in the surface layer of soil. If the 
soil is moist, sufficient water will be absorbed in a few days. 
Th(; abundance; of water furnished l)y a warm shower makes 
u])timum conditions for rapid s^Tmiiiation. 

The; waxy coverinj*; of the* seeds H(^rv(;s a useful jmrpose in that 
it liiuders g<;rmination of seed in the field l)efore cotton is picked. 
The seed cotton in tlio op(ui bolls is rained on fre(|Uenily, but 
seeds do not sprout Ijadly unhiss l.he rahis are ])ro1onged and an' 
so friiqu('nt that iJu' locks of cotton are k(*j)t wet for s(‘veral 
days at a tim(;. Grt^ai seeds, or s(;eds from bolls that have 
op('ned within the })ast 00 to 90 days, will not germinate' well, 
d'his appt'ars to bi; another natural means for the protection of 
seed in the field. 


Growth of Plants at Varioufi Stages. —King,'*^ by irrigating plots 
of Pima higyptian cot ton in Arizona at different rates and measur¬ 
ing the height of the growing plants <'ach W'eek, was al)l(' to sliow^ 
something of tlie relation between water content of tlie soil and 
stem growth which may be taken as an index of tlie grow'lh of the 
whole plant. Plot 1 w\as irrigated at such fr(!quen(des that 
complete exhaustion of Hk' available moisture in tlu^ upper 2 
feet of soil did not occur during the period of plant devcdopinent.. 
Plot 2 was irrigated shortly before the depletion of all avuilabh' 
jnoisture in the upp(;r 4 feet of soil; and Plots 3 and 4 w(;r(‘ given 
water when the available moisture in the upi)er 5 feet w^as near 
exhaustion. Plot 4 differed from Plot 3 in that it re(;eivod an 


applieation of cottonseed imuil and 16 per cent acid phosphat.(' in 
the drill at the rate of 500 pounds per acre. The proportion of 
each constituent in the fertilizer is not given. Figure 26 show^s 
the percentage of soil moisture at diffennit pc'riods and the corn^- 
sponding growth re,spouses in King^s experiment. 

Plots 1 and 2 were irrigated on Juno 10, and for tins reason the 
plants oil those plots made more ra]>id growth tlironghout tlu' rest 
of June than did the plants on Jdots 3 and 4, ‘whieh w'en; not 
irrigated until June 26, Throughout July and August, the 
plant.s in Plots 1 and 2 eontiiiuod to grow more ra])idly and 
appeared to be more luxuriant. It was obscTved during pc'riods 
in the summer, when tem]i('raturos wore high and transjuration 
was at its greatest, that plants on Plot 1 wilted more than the 
plants on any ot her plot. 
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It is a matter of common observation tliat plants grown 
during a season of moderate rainfall arc' mon‘ luxuriant than ones 
grown during a dry year. Texas cotton idants are considerably 



Fkj. iiO.— Avorfijjc jtorronlnffo of avail.‘i]>l(‘ nioiHliiro j;or ■w(*(»k in the upfior 
4 foH of soil 111 four jilots and tlic Mvcr:i«e unroasf' in finiwtli of Ok* main storn of 
the plants pcx* week. i^AfUr King,) 


snialk^r than the ones j^rown in the Alississippi Delta. DifferoiKse 
in Ava1(T yiipply is the main, but not the only, caiiKc of the 
difference. 

There is a close relaiionslii]) ))etween the root development of 
cotton plants and tlu; moist.urc content of the soil. If the soil 
is saturated, root development Is hindered; the roots fail to 
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function properly, and the plant soon An excess of 

moisture in the soil jjart of the time, such as occurs during rainy 
seasons, tends to make the root system less ext(;nsive. Sufficient 
water can bo secured by a smaller numb(T of roots or by shorter 
ones. In 1923, in parts of the Mississippi Delta, the root develop¬ 
ment was so jjoor that the plants were not anchored in t,he soil 
.secur(‘ly enough to make them stand en^ct. Windstorm>s l:)lcw 
them over l)adly. An unusually heavy rainfall took j)laco that 
year. Moderately dry. weather favors root <l(W(‘lopmeut. More 
water is needed, and roots must penetrate deeply and widely to 
secure it. 

The morphology of the root system of cotton plants is not 
wpll known on account of the difficulty of tracing it out when' 
jdants an; grown in a field under normal comlitions. King^ 
found no consistent differences between the root dev(dopment of 
plants on the four })]ots, mentioned above, which he irrigated 
differently, ex(!ept that tlu; taproots of the larg(;r plants on 
Plot 1 were larger than those of the small(T jdants on other 
plots, from the surfac<; of the ground to a depth of 10 or 12 
inches. Below that then; seemed to be no differen(;e in size, 
number, or distribution. Tlu; difficulties in the way of making 
this comparative study w('re so great that no d(;finit,e conclusions 
could be drawn. It is possible;, how(;v(;r, that the wilting or 
water stress exhibited by the larger i^lauts on Plot 1 was due to 
their greater leaf-evuporating surface without a corresponding 
more extensive root system for taking up water. 

With the lessening of the supply of water during the latter 
part of the season there is a tondoucy for cotton plants to stop 
growth and pass into a “ senescence period, as Balls^ terms it, 
or an old-age period of inactivity. The terminal bud first feels 
the influence and checks its growth; it is followed soon by ter¬ 
minal buds of branchc? and a little later by other parts. This 
stoppage of growth appears to be due to some internal influence 
which resembles the self-poisoniug caused by excess heat. With 
the coining of fall rains in “rain countries” or with increase of 
water supply, as in Egypt when the Nile rises, there Ls often a 
rejuvenescenc'^; the dormant buds awaken and grow, making new 
leaves, stem pans, and flowers. 

Balls® found that the lower roots of Egyptian cotton plants 
were killed by the water if the water table rose high enough to 
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cover them. But, following the rccesision or sinking of the water, 
now branches were sent out from the living roots higher in the 
soil. These new roots grew downward into the soil mass occupicid 
by the old roots that liad died. 


Vernalization, or larovization, of Cotton Seed.—^Vernalization 
is a method of set:a treatment originated by certain Russian 
investigators. It is claimed that the treatment makes crops 
earlier and increases produ(;tion. Ivanishin,^** on^ of the Russian 
advocates of the method, describes it as follows: 


The first stage in vernalization is to moisten the seed to 80% (57 litres 
of wat<!r to moisten 100 Kg. cotton seed). The moistened seed is left 
in a heap, whereby the teniiwrature in the henj) rises to 2:^ to 35°C., 
under which conditions the see<l is kept for 15 to 20 days; every means, 
including drying, cooling, etc., is used to prevent the seeds from germi¬ 
nating and to avoid the growth of molds. Not more than 1 % to 3% of 
tlie seeds cliould be allowed to germinate. After this tniatment the 
seeds are sown in the ordinary way. I’he results of experiments for the 
three years 1932, 1933, and 1934, show that after vernalization all the 
main dcveloimiental stages arc accelerated and the production of lint 
is considerably increased. 

Tashiaiiov, another Russian investigator, reports: 

Seedlings frofii vernalized cotton seed . . . emerged several days 
before controls, and certain Egyptian and American varieties respec¬ 
tively bloomed from 3 to 6 and from 1 to 3 days earlier and ripened from 
5 to 11 and from 2 to 4 days earlier than controls. Substantial yield 
increases were noted in the first pickings, dej)ending on variety. Usu¬ 
ally no differences were noted in boll size, fiber length, and percentage. 

Vernalization has been tried in an experimental way on certain 
crops in America, but, in so far as the author is aware, nothing of 
economic importance has been discovered. 

Temperature Relations.—Cotton is by nature a tropical or 
warm-climate plant, but most of the commercial crop is grown in 
cooler regions. There the environmental conditions are not 
quite normal; consequently, special nurture must be given the 
plant to make it grow satisfactorily. 

Germination Temperaivres. —Cotton seed in germinators kept 
at a temperature of will germinate slowly, provided mois¬ 

ture conditions are right. At 70 to 85°F. they germinate and 
grow almost normally. A complete test can be made in 5 toj6 
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days. If tho gorminalor is kept at a temperature of 95 to 
the initial growth will Ixj very raj)i(l, and it may bo possible to 
got some indication of g(‘rminaiiou porcemtage within 2 or 3 days. 
But those high toinperaiuros inhibit growtli after a comparatively 
short time, because^ of, according to Balls,^ an aecumulalioii of 
wastes materials within tlie plant cecils. Under the high tempera- 
t.ur(»s, the metal)olism within the C(dls of the plant causes these 
elements to accumulate' faster than t hey can bc^ thrown off. Their 
increase* results in a self-poisoning which soon inhibits growth. 

In the fields at^ planting time, soil tc'injx'ratun's are not likely to 
be higl» (‘Tiough to cause trouble*. If higli t('iiij)eratures do occur, 
they an* only in the surfa(‘e layer of soil and an* of short duration. 


}\ 


A/Vn. 







W>j4ted >rrij4led '*** 

Fia. 27.—Graph Htiowin^? relaOoa of H<eni j?n)wt.h and night tomperaturcH. 
The large arrows mark ])oiiU8 where tho grow'th was retarded by oxtreiiie hont 
the previous day. {After Balls,) 


But it is a very common occurreiice for temperatures to he too 
low for days at a time for satisfactory germination or for the 
growth of the young plants. 

Temperature and Growth ,—The temperature at which the cot¬ 
ton plants studied by Balls^ made the best continuous growth was 
about 90°F.; that agrees with general observations made else¬ 
where. A temp(*rat.ure above 90® accelerates growth for a short 
time, as was mentiom^d above, but it apparently fosters the 
accumulation of materials within the growing cells that act as 
a poison and retard their activity, A temperature above 98°F. 
for a short time checks the growth of the main stem, and the 
eff<H*t lasts 24 hours or more. During the young and actively 
growing perioiiof the plant, the rate of growth of the branches, 
leaves, and flowers follows closely that of the main slem. Later, 
under normal conditions, seiuiscence strikes first tho terminal bud 
or growing part of the main stem and checks its activity. The 
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temperature and the growth of roots are conf rolled largely 
by the soil temperatures. Th<^se, for the deeper soils, are very 
uniform y('ar aft(*r year and rarely la^come liigh enough to injun; 
the roots. ()ft(^n, early in the season, the surface soil is cold 
enough to retard growth. 

In eommori with n»any other plants, the cotton plant makes 
most growth during the night or when the sun is not shining. 
Researches by Balls’ showed a closer relation )>(*twe(‘n night tem¬ 
peratures and the length of growth of the main stem (s(‘e Fig. 27). 
Exeepting the few drops in th(» growth curve due to the effect of 
extreme temperaturt's the day bt^fon*, the two curv(*s coineid(^ 
almost p(Tfectly until the first of .luly, a period of mon^ than a 
inonlh. After this tiiiK^, certain inhibiting factors disturb the 
close relation between the two. Balls^ figunjd a correlation of 
0.7843 + 0.04f)9 })etwe(m Icnigth of growl li of iriain stem and 
minimum night t(*mperaiur(^s, if the daily i)eriods where the 
maximum tc^inperature had ris(^n above 3G°C. .were excluded. 
With 1hes(i jH'riods included, the correlation w as 0.5236 ± 0.0755. 

(■amp and WalkcT,^- of Florida, also studied the effect of soil 
temjxn’alun^ on tin; g('rmina1ion of se(xl and th(i growth of 
yo\ing plants. Tiny att(un])ted to determine definit(4y the 
maximum and minimum temperatures of germination. They 
found that at temperatures above 35°C. there was a falling off 
in the rale and usually in tin*. p(Tcentage of germination. There 
was sonu^ germination at 3y°C. but nojie at 40^^. At tempera¬ 
tures b(‘]ow 20° there was a falling off in the pereeutage of 
germination. The dot.ermination of the (!xaet ininimuix) t(Mn- 

Efkect ok Soil Temvkratuke on CVrroNSEEo Germination ani> SEEnuNtj 
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peralurc for germinal ion was found to bo difficult l)ecause of 
fungous organisms wliicJi alt.a(‘k(Hl tlie seed. Germination has 
betm nu'orded at t(Mii])era1ur(‘s of 14.5 and 15°C., but none 
below 14°, The optimum temjx^rature for g(*rmination, as 
d<^termined by Camp and Walk(T, was about 34.5°C, 

Tlui table on p. Ill giv<m l>y Arndt^^ shows the effect of a 
certain raug(^ of tcirnperature on s(M‘d germination and on the 
growth of seedling plants for a p(*riod of 14 days. 



Fuj. 27A. -Cinipli HhowiDK relulion of growth of niaiti Hf,cm and flower produc¬ 
tion. {After BqXIr.) 


Temperature and Flowering .—It is a matter of common observa¬ 
tion that cotton plants fluctuate widely in the number of flowers 
produced from day to day. Several environmental factors have 
a bearing on this plienomenon, and it is a difficult matter to 
deterinine the relative value of each, since the effect follows tlie 
cause by a period of several days or even weeks. Young squares 
or flower buds on Mississippi upland varieties may be recognized 
20 to 23 days before the flower opens. Their primordia existed 
some days in advance of this. Probably they are more suscepti¬ 
ble to the effect of environmental influences when very young 
than at any other time. Balls® found that there is a close rela¬ 
tion between tlie number of flowers produced on any given day 
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and the growth of the main stem of 1 ho plant ou a corresponding 
day 29 days previous (see Fig. 27A). Temperature influences 
the growth of t.he stem iniinodialely, as has just l)f'en sliowm. 
CouKoquenllyj flower i)rodu(*tion se(‘ius to be in(luenc(Hl by daily 
temperatures about 29 days Ix^fon'. 

Temperature a7id Yields .—King and Looinis^'’^ report ihat. the 
yields of Acala cotton at the Sacaton Field Station hav(^ bet^ri 
relatively low for several seasons that wen^ charaet(Tiz(Hl by high 
daily maximum temperatures during the fruitiiig ]K‘riod. 'j'he 
yields of Acala cotton were on the average 40 p(‘r c('nt luon* in th(‘ 
3 yi^ars 1921, 1923, and 1925, when the mean maximum summer 
temperatures were less than 100°F., than during 1922, 1924, and 
1926, Vf'hoii the UKjau daily average was above 100°, During the 
same period, no relation w^as found betwocm summer t (unperai ures 
and yields of Pima Egyptian cotton. The greater ability of 
the Pima variety to withstand high temperatures finds at least 
a partial explanation in the fact that the bunperatunis of healthy, 
functional leaves of the Pima cotton were about 5° cooler where 
exposed to tlie sun than the leaves of the A(;ala variety. 

Tissue Temperatures .—The temperature within the tissues of 
young leaA"(‘s and the younger parts of stems is usually below 
the shade temperature of the surrounding locality, the diffcTenco 
being in some inst ances as much as 10°F, The temperature of old 
leaves, on the other hand, is usually higher than the local shade 
temperatures, ranging, according to Balls,^ from 5.4°F. below 
to 18°F. above. The rapid evaporation of water from the 
younger tissues tends to keep their temperature lower, but as 
they bec^ome older this regulatory power is largely lost. Water 
shortage in the soil will also cause a loss of this ])ower. Evapora¬ 
tion from the leaves will be reduced if there is a scarcity of water 
about the roots. The closing of the stomata of a leaf will cause 
a partial or total loss of the thermoregulatory power in young 
leaves. Tliis, according lo Balls, ^ may result in a temperature 
increase ranging from 0 to 9°F. 

Light Relations. —The cotton plant is generally considered a 
' sun-loving plant and thrives best in the sunny South of the 
United States and in other countries that have abundant sunshine. 

Sunlight and Growth .—Although it may seem strange, since 
cotton plants require abundant sunshine for satisfactory growth, 
recent research has shown that dire<A sunlight inhibits tempo- 
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r<arily the growth of the plant. Photosynthesis and ottier pliysio- 
logical functions continue, of course, in the jm^sence of sunlight 
and cannot go on without it. Lloyd, ^ experinumtiiig with cotton 
plants in Alabama, found that there was not only a cessation of 
growth d\iring the hours of sunshine but a shrinking of stem and 
leaves. Leaves accurately nn^aswred showtul 10 ptT cent less 
ania. Iving and Loomis/^ exj)eriin(‘nting with Acala cotton in 
Arizona, observed that tlnr great-('r part of the growth was made 
at night. Their n^sults are gra])lac,ally shown in Fig. 28. 


fCROW^HC INCHES) 


Plots B3-€ and bs-t, POLUMwiNOALrAtrA 


NICHT CROWTN 


iiminnf 
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PLOTS BS-B AND SS'IO. CONTINUOUS COTTON 


PLOTS BS-B AND es-io, CONTINUOUS COTTON 
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Fig. 28.—A.vorage day and night growtli of 10 normal and 10 defruited Acala 
r.otU)n plants gniwn on two pUits following alfalfa and two plots oontinuoualy 
in cotton for Bcvernl years. {After King and Loomis.) 


Balls,^ working with Egyptian cotton, secured similar results. 
He proved that the growth inhibition apparently due to sunlight 
was directly due to a water shortage. He placed glass bell jars 
over plants in sunlight and found that their growth continued. 
The bell jar kept a humid atmosphere about the plant. He 
observed further that, if one-fourth of the lower leaves of the 
plant were removed, the lengthening of the main stem continued 
even if the plant was in sunlight. The leaf pruning so reduced 
transpiration that the root absorption was sufficient to supply 
all water losses and counteract the desiccating influence of direct 
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sunlight. Root pruning had effect directly oi)positc‘ to the leaf 
pruning. 

Injlmmcc of the Period of IlluminnLion.— Only a liiuilod amount 
of work has been done' on tlw' ])7'obl(nn of th(' effc'cd of light 
periodicity on cotton. Konstantinov*'* studied the eff(‘(d, of 
varying th(‘ length of day on Uoti.sf/pium periivianum and G, 
herbaceum, two fonMgn s])f‘cies. H(' secured some acc(‘UTation 
in rat(' of flow(Ting from the ust* of a 10-hour day. '’J'lie reduced 
length of day liad the gre^atest effect, on tlu^ later maturing forms. 
The very (^arly-inaturing forms n^aeded hardly at all to the 
redue(*d light. 

B(U‘kley’** studi('d the effect of diffc^rent lengths of day witli 
v'ariations in t(‘nip(‘rature on vegfdative growth and n^|)r()duc,tion 
in cotton. lie conchuhal that “cotton ])lants may jn-oduct' fruits 
mor(‘ n^adily with a sjxHdfical hnigth of day, thus being classtnl as a 
medium-day ])Iant, but one is led to believt^ from the . , . data 
that l(‘mperatur(‘, differences may be substituted for day huigths 
in <'(Tiain combinations.'' 

Phoiotii/fdhcsi,s, —Tlie work of j)liotosynth(\sis is normally 
iiiost active during the first part, of tlui fonaioon and continues 
until th(‘ stomata close. This closure' naturally jm'venl,s the 
chloroi)lasts within the h^af cells from receiving an adequate 
supply of car})oii dioxide. Balls’-^ found that from sunrises to 
U a.m. leaves in(*reased in dry weight as a result of photosynthesis 
in accordance witli the prevailing tem])erature; aft(‘r that the 
increase was governed largely by stomalal action. The more the 
stomata w(Te open during tht^ day the greater the increase. 

In reference to the amount of dry matter produced, Balls^says: 


The increase in dry weight in hourly series of observations, without 
correction for loss by transk>cation, has given record values at the high¬ 
est point of the curve, namely 25(±4) milligrams i)er square decimeter 
l>er hour. This rate is reached in June, between 8 a.m. and 11 a.in., 
when the stomata are at maximum dilatation, and the tcmj)erature is 
above 30°C\ 

It is inqirobable that the intensity of illumination should ever be a 
limiting factor in the process except before sunrise. 

No definite signs of growth limitation by deficient pliotosynthesis 
have yet been discovered. 

Cottmi loaves have numerous stomata on both upper and lower 
surfaces. Balls- has estimated that for leaves of Egyptian cot- 
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ton the number in the upper epidermis is 44 to 97 per square 
ioillimet.(ir and 116 to 176 p(T square millimeter for the lower 
epi(l(*rnn.s. The si('m and liypocotyl eontain about 20 per square 
millimeter, and the cotyledons (‘-ontain about 200 on the upper 
surface and 275 on t!»e ]ow(t surface. These figures show 
that the average numl)(T of stomatal ])ores in a square inch of 
leaf surface (including botb sides) is more than 100,000. This 
imin(*ns(^ number of ])orr\s exposes much (u41 surfaces, and con¬ 
sequently evai)oration through the pores, when open, is consider- 
al)l(\ A fully developed stoma is about 0.04 millirmder in length. 



Fi(>. 29.—C’urvoB showiiiK daily rang<^ of flowoniig in Tnoo potton. Kopre- 
Bented as flowers per plant day, when grown under two different soil conditions. 
{After Ewi7ig.) 

Soil Relations. —Since considerable data are given on the 
influence of various fertilizers and soils on the growth of cotton 
plantvS in the special chapters dealing with those subject,s, it will 
not be necessary to enter into a lengthy discussion of the subject 
at this point. It is well known, however, that the cotton plants 
will not make proper growth unless the soil is supplied with the 
common mineral nutrients in available form and in sufficient 
quantity; that there must be a free movement of soil water; that 
the soil must contain enough organic matter to give it good water¬ 
holding capacity and permit good aeration. 

Varietal Differences in Absorption of Soil Solutions. —Harris^^ 
and his associates have found that there is considerable difference 
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in different tyi)es of (*otton in respect to their absorption of soil 
solutions, i^gyptian cotton shows a i)reforenti:il for chlorides, 
and upland cotton for sulphates. This j)ower of selective 
absorption may help explain why I’inia cotton shows a superiority 
over upland varitdies in estabhshiiig sec^dling slauds uiid(T th(' 
rather saline soil conditioiLs of tlie Gila River Valley of southern 
Arizona. Sea Island cotton seemed to show a behavior similar 
to that of Pima. 

Flowering and Fruiting ,—Soil f(*rtility is also an inip®rtant 
factor in flower production and in fruiting of cotton plants. 
Observations made by Ewing® (sec Fig. 29) show clearly the 
difference in effect that two soils within a few rods of each other 
have on the flowering of cotton plants. Trice cotton was planted 
on fertile valley soil and on infertile soil on top of a hill near by. 
On the rich soil the ])lants began to }>loom first, bloomed longer, 
and produced three and a half times as many flowers in the 
aggregabi as the plants on the hill. A high perc(mtage of the 
flowers on the rich-land plants made bolls. These factors 
account for striking diffprenc(;s in fruiting and yields. 

Cotton plants on sandy or sandy-loain land generally fruit 
earlier and more rapidly than those on clay lands. Well-drained 
lands also produce earlier plants. The })ractice of planting cot¬ 
ton on ridges or beds finds some justification in this fact. 

The character of soil appears to have an <»ffcct on the length of 
boll period, or length of time elapsing between the o])ening of 
the flower and the resulting boll. Ewing® found that for plants 
growing on a poor sandy hill near State College, Mississippi, 
the period was 44.93 ± 0.18 days, while tlie period for plants 
growing on comparatively rich valley land near l)y was 48.38 ± 
0.21 days, or a diff(^rence of 3.45 days. The plants on the liigh 
sandy land were more subject to drought. This probably caused 
the bolls to dry out more rapidly and open sooner. The shedding 
of forms and small bolls is influenced considerably by the nature 
of the soil, especially in its water relations. This subject is 
discussed at some length under the general topic of shedding. 

Ecological Relations. Plants .—Various fungi live on or within 
the tissues of cotton plants. They enter the roots from the soil, 
as does the wilt-producing fuiigus Fusarium vasinfactum Atk.; 
or they enter leaves from the. air or from droi)s of dew or rain, as 
tloes the angular leaf-spot organism Bacterium malvacearum; 
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or they attack and penetrate bolls, even completely mining full- 
si/e bolls, as do(\s anthra(aios(‘ or the ])ink boll rot, caused by 
Colldotnckum go,ssypii hklfi;. In all instances, tlic advantage of 
tlu^ relationsliip is on the side of th(^ fungus. It acts as a i)arasit(% 
j)en(‘trating the cotton jdaiit and drawing its food from the 
organic material tliat the cotton plant has built up. Th(i 
cotU)n ])huit gets nothing in return. Und(T unfavorablt^ (condi¬ 
tions for growth, as during cold, rainy Wi^atlKu*, tluc cotton plant 
is v(Ty .susc(‘i)til)le to attacks of those fungi. Serious (H)tton 
dis(aises may result from tluan. 

(^^otton ]>lants will not grow wild in mucli of the AmericaJi 
C(»t,t on B(dt, as this isan^gioiiin which they are out of their natural 
hal)itat, and thccy cannot successfully coin])(d-e with the weeds, 
grasses, and otlucr jdants native to tlie flora unless aidcnl by man. 
Some planters a])]jar(;ntly think that they can, if the amount of 
grass and weeds left growing in their tiedds he considered a basis of 
judgmtmt. Clean culture^ and satisfactory environmental condi¬ 
tions are neci'ssary for good })roduc.tion. 

The cotton plants in a fi(dd where tlu'n* is what is known as a 
“g(^od stand,” or a sufficient number of ]>lants ])<*r acre to make a 
good yi(id, are in a coiitinuous struggle with eacli oth(*r after 
the first f('W weeks of their existicnee. The ror^ts of one plant 
interfere with the growth of the roots of its neighbors, and tlu're 
is a struggle for the available soil water and mineral plant 
nutrients that it holds in solution. A plant that lias an abun¬ 
dance of room or that is not interfenxl with by its fellows pro¬ 
duces well as an individual, but the a(cro yield will be gnviter if 
there are many jdants—so niajiy that the individual is (crowdcMl 
and its yi(dd reducc'd considerably. In spacing his. plants th(5 
I)laiit.er must strike^ the moan tliat will give him tlu' greatc'st pro- 
diudkm. This nu^aii varies somewhat with the sc^asou, soil, ins(ict 
p(*sts, etc., but it is fairly uniform within ccTtiiin limits. The 
problem of cot,ion spacing has claimed much aitiMition from 
(*xp(‘riin(»nt stations and at prestait is fairly well iindcmstuod (see 
Chap. XIII). 

I7isccts .—Cotton plants hiwo numerous nectaries and glands 
which are apparently for the iiurposo of attracting insects, 
sinrte they excrete a sweetish liquid which is souglit eagerly by 
many diffenmt kinds of insects. Insc(d,s entering the flowers to 
gather the nectar from the nectaries at the base of the calyx 



PHYSIOLOGY OF THE COTTON PLANT 


119 


iH'como dusted with i)olleii from the imithers of the flower. Some 
of this ])olleii muy be dt^poMletl on th(‘ stigma of th(‘ same flower, 
but a part will be earri<‘d to tlie sli^iua of some otluT. Th('s(' 
ins(*et visitors are thus <'ireetiv(' in scH'uriii^ (nther cross- or s('lf- 
j)uIlinatiojj. Insects also visit frecdy'tlu^ glands on IIhj oiitsich* 
of th(‘ flow<'r bnu'ts and oji the underside <.>f the heaves, but it is 
not (dear what advantage to th(^ jdant this is. 

Boll wecsAdls, the ])ink ladlwonus, cotton Ic^ai catca'pillars, 
army worms, and several other liarmful insects visit cotton ]»lants. 
Th('y (h^stroy or injure the roots, l(‘av(^s, flowtT bud, and bolls; 
no part of the ])lant is secaire; a{>ainst th(‘ir attacks 

Boll wt^evils liave probal)ly been studi(‘d more than any otluT 
cottoii ins(^(d on account of tlie great oconoinic iini)orta.nc(i of th(Mr 
depre^datious. Certain adjustjmaits have b(Tn ol>serv(Hl by 
means of which the plants oven^ome the harmful inflmaice of 
the W(»evi] to sonui extent. For instance, iho square or fiow(‘r bud 
may lx* shed so soon aft(T tbo egg has Ixm dtqmsibid in it thai. 
the scpiare will dry up and tlu^ young weevil ])erish before coming 
to maturity; or, afitT tlie (*gg is d(q)osit<id in the s<.iuare or young 
boll, tbe jjlant c(dls in the tissue about the (^gg may multijdy or 
prolif(*rate so fr(xdy that the egg is erusln'd before liatching. 
Ck)tton ])lants j)roduce many forms—more than twice as many 
as (^an grow into bolls. With tliis surplus the weevil can d(\str(jy 
a good many without doing any nal damagci to tlie plants. If 
weH'vils an; so nunuTOUs that all or marly all of the forms arc 
d(;stroye(l, th(^ jilant quickens into nmewtKl growl,h and stjuam 
jiroduction which becomes ext(*nsive if then; is a cuntinuc‘d 
luavy inf<*station of wcavils. 

Life History Periods.—The time nxjuin'd for the cotton plant 
to pass through various stages in its lib; liistory and tin; kmgtli of 
tiim; lUMxled for the dcveloinnerit of diff(;reiit parts vary gnatly 
wdth tlie variety, the t<nnp(;ratnre, and otluir environmental 

conditions. Data on the growdh and development of a A ariety 

• 

und(*r one not of conditions may b(‘ of some interest ami value, 
however. Hammond, in Bvllctih 33 ol the U. S. D(;partnient ol 
Agricnlture, gives data on the deA'(‘lo})in(;nt of plants in South 
('larolina, near Augusta, Ga. Tho s(*ason was cool and W(3t. 
Seeds WTve planted Mar. 29; <he first plant appeared in 14 days; 
enough were iqi in JS days to make a stand; none came up after 
30 days; the third leaf mad(; its appearance in 8 days after the 



120 


COTTON 


})lant came up; the fourth leaf appeared the next day. The 
])Ianting date in this experiment was early for the latitude. If 
planted later under proj)er uioisture conditions, the periods arc 
shorter. Under weather conditions that ordinarily prevail at 
planting time, most jdants are up in a week or 10 days after 
planting, and in some eas(\s, under <!xtrem(ily favorable conditions 
they may bo up in 4 days. If the soil is dry at planting time, the 
seed may be in the ground for stweral weeks before germinating. 

Plants from lat(T i)lantings made by Hammond showed much 
more rapid growth. The average for ])]ants coming up at differ¬ 
ent timers during April was 40 days from app('arance of ]>lant to 
appearance of square; this varu^d from 34 to 45 days; for plants 
coming up during May, tlie average was 29 days. Squares 
appearing in May, on the average, bloomed in 25 days; those 
apjKJaring in June bloomed in 24 days; August squares bloomed 
in 21 to 27 days, averaging 25 days. June blooms mad(i open 
bolls in 45 to 56 days, or 52 days on the average; July blooms, in 
64 to 71 days, averaging 65 days. 

For the northern part of Mississippi, Ewing® gives growth 
periods as follows: flowers from 7 to 10 weeks after planting; 
squan^s or flower buds 3 to 4 wrecks before the flowers open; period 
of development of bolls, 40 to 70 days. The fruiting period, or 
the time during which most of the flowers open and the fruit is 
set, varies considerably, ranging from 40 to 80 days. The length 
of the period depends on the soil fertility largely, but other 
(invironmeiital fa(!tors also have a bearing. The length of the 
boll period also varies considerably, temperature and variety 
probably being the chief factors influencing it. According to 
Ewing's observations, flowers that opened from July 18 to 31 
experienced an average daily temperature of 80°F. and produced 
open bolls in 48 days. Flowers opening Aug. 26 to Sept. 1, inclu¬ 
sive, experienced an average daily temperature of 70.8°F. and 

•• 

required 68.5 days to produce open bolls. 

Some Factors Affecting Earliness in Cotton.—Ludwig^^ 
studied the developmental periods of squares and bolls of five 
varieties of upland cotton, grown at Clemson College, South 
Carolina, and certain factors that affected their development. 
He noted that the square period, that is, the time from the first 
appearance of the rudimentary flower bud to the open flower, 
was 22 to 26 days. There did not seem to be any difference in 
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different varieties in the square ])eriod, ])ut there vas a differenee 
ef al)oui. 4 days in the two s(;asous wlu'ii studiivs were nnidc'. 

Th(' l)oll period for the five varieties stiulic'd™-tlu^ tiiiu* from 
oixai Howers to oixni l)oll—ranged from 54 to (55 <lays. The 
vari(‘tal difference was .a1)out 4 days; and the seasonaJ diff('r(»iu!(\ 
4 to 11 days. Apparently the boll period had some eff<H*t on 
(‘arliiu'ss. 

JSeitlaT the amount of nitrate of soda applic'd as ha tilizer iior 
the time of api)lication liad a j)en^eptible effe(*-t on the square 
jieriod or the boll jH'iiod. 

Variations in the spacing of the plants hod no ap]>r(x'iahlo 
eff(M*t on eith(n‘ of th<'S(^ two p(M*io<ls, 4^110 e:uT^le^s of th(‘ crop 
from c]os(‘-spac(xl ]>lauts is due to other factors than the sliortiin- 
ing of the l)olt jx'riod. 

ddie usual cultivation perio<l and a lengthened ix'riod ])ro(lu(x*<] 
an iiici*(*ase in scjuare ]KTiods and boll })eriods over no cultivation. 
This may have l)e('n inlhienccd by the inen^ased numlxa* of bolls 
that inalunxl lat<' in tla^ season. 

Stri})})ing forms from th<i plants liad no perc('ptil)Ie effts't 
on ih(^ stpiare jKTiod. There was an ap])ar(mt lengtlKsiing of 
tli(* hoU ]H‘riod as the date of stripping was d(‘lay(xi, Init this 
effect jnay iuive b(‘(‘Ji dm; to the time of the season. Strii)f)(Hl 
jjlants grew taller and produced more late blooms and bolls, 
matured a greater ]>erceutago of the latc-sot bolls, and remained 
gn*e]i longer in the autumn. 

Cleveland aud Webber 40 bolls, wliich required 45 days or 
more to open, reached tlu'ir full dimensions in about 18 days. 
The V)o]l wall increased hi thickness for a time and tluui Ixx-arne 
thinner. The resistaiu;e of tin; })o]l wall to weevil puncture 
increased from the time of blooming until near maturity. 

Position of Bolls 07i Plant .—Studies made by Loomis^- and 
others tend to show that the i)()sitioii of the square or boll on 
the plant has much to do with its rate of develoi>ment and the 
quality of cotton iwodiiccxl. Jjoojnis obs(*rvcd that among 
squares of the same date thos(i on the outer nodes of fruiting 
brandies required a longer period to develop into flowers than 
those on the inner nodes, closer to the main axis of the plant. 
The maturation period of bolls of the same flowering date was 
also longer on the out(T than on tlie iimcr nodes of fruiting 
branches. The boll period on node 2 was apparently longtlu^md 
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by tho ])respiir(^ of a boll on node 3. When node 1 bore no boll, 
ilie boll on the second node d(*vcloped in as short a time as a 
boll on tho first nodc^ would liavo requirenl. The pereiaitaKe 
of square' and ])olI slu'ddiiig increased toward the outt^r end of 
th(' fruit l)ranclH*s, and then' was Jiiore shoddinfi; on fruit limbs 
on V('K<‘t'idiv(' braneh(;s than on fruit limbs attached to tlie main 
stem. 


Vemkal.aramaiian, of India, o])Sf'r\M‘d tliat then' was a (h'te'rio- 
ration in the bolls as tlu' season advamu'd. Heeds were lighter, 
Ihit lighter and shorten, and tho maturation period of bolls 
longer. H})inning tests also showenl that the earlier jncke'd cotton 
was b('t.t('r and mon^ suitable* for a higher standard of warp 
counts. 


Ejfrci of DejhmiHon on YicMs .—King and Loomis^'^ have found 
that for normal ))oll dfiA’-edopment it is necessary that there be 
translocat(*d to each boll on a i)]aut approximately 0.17 gram of 
organic. mat(*rial ])(*r day. The leaf area of a j)lant is an impor¬ 
tant factor in tin* determination of tho daily (piantity of car¬ 
bohydrates manufactured. An <^arly s(dting of bolls has be(*n 
ol)H(TV(*d to deereas<i markedly plant growth and leaf exj)ansion. 
On account of tins fact, earlinoss in cotton may, under som(* 
conditions, rc'sult in lower yitJds. To test this matter (*xperi- 
mentally, King and Looinis^^ removed all floral buds and l)olls 
from alt(*rnate plants in a row of 200 Acala jflaiits for the first 
three w(*(‘ks in tlu^ flowering period, or until July 23. The dc^flo- 
ra1,('d ])lants made more v(*getative growth immediately after 
the forms w(a*e removtul and later did more blooming than the 
control ])lants. They yielded 30.6 ])ounds of seed cotton when 
pick(*d, Mdiile the control jdants yielded only 24,2 pounds. 

Effect of Hemming Bracts of Flowers and Bolls, —Kearney^® 
found that cutting off the involucres of Pima cotton flowers on 
the day of anthesis caused very significant reduction in the 
external diimmsions of the boll, in tho weight of the diy contents 
of the boll, ill the weight of individual se(*ds, and in tho abundance 
of lint. Tho length of the period from anthesis to the opening of 
the bolls was sliortened by 3 to 4^ > days. 

The reduction in the weight of individual seeds was virtually 
the same whether the involuc^res were removed from only 4 
flowers on each })lant or from all the flowers produced during a 
period of 6 weeks, an average of 48 flowers per plant. This 
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indicatCHi that tlio involucn* roiitrihnh's to tlio nutrition of tl*e 
individual l)oll and Init little? to the nutrition of tho plant in 
Koneral. 

It occurs to tho writer that th(‘ lack of dewe^Iopincnt of tin* 
bolls, whero the iuvolucral brae’ts we^re nMUoved, may liave* Immmi 
due in considoiaOle part to lack of bull protection against sun- 
liglit and desiccation. 

E^ffcct of Radiatioff. —A number of experiments have been 
conducted in an effort to ])ro(Iuc(‘ mutations in cott.un by tin; 
use of X rays. These exiK'rim(nit,s and the g(Mi(‘ral (‘ffcct of 
radiation on cotton i^lants will l)e discuss(‘d in Chap. IX. 

Shedding. —By shedding is mc^ant the abs(‘ission, or dro|)ping, 
of forms on the cotton plant. 'J'h(?s(? consist of sipian's or flower 
buds, flowers, and bolls or fruits in various stag(?s of d('V(dopmcnt. 
Sh(!dding is discussed as a separate subjc(*t because of its impor¬ 
tance as a physiological problem, th(^ interest that it has aroused, 
the inv(!stigatioiial study givc'ii it, and its (M‘onomi(? importanc<‘. 

Mccha/uam of Abscission. —Tin' following account of tlu^ ana¬ 
tomical structures involved in abscission of cotton forms is (|uotod 
by Lloyd* from Halls: 


The ahscissior» layer across the flower stalk of cotton is very sinij)le. 
No elaborate corky tissue is formed. A plate of cells one cell thick 
stretching across the stalk iu a definite jiosition, which is marked by a 
faint external groove, start,s to divide from the iieripliery inwards. 
Lach coll divides once, the tw\> daught(sr colls sejiarate instead of remain¬ 
ing united, and tlie continuity of the tissues is thus interrupted very 
quickly. The sole connection left is the vascular tissue of the wood, 
whicli readily breaks and the dead flower drops to the ground. The 
separation of the leaf is accomplished in the same way. 

In consequence of this mechanism, the effect follows the stimulus 
very quickly . , , (Balls, 1911, p. 227). , . , The dividing wall 
between the dauglitcr cells splits immediately along its middle lamella. 
The daughter cells w'hich arc left on the face of the scar, after the stalk 
has broken away, bulge outward and form a simple callus (Balls, 1912, 
p. 69), 


ShcddiTig Due to Injuries .—Injury to squares, bolls, stem, or 
roots of a cotton plant may cause a shedding of forms. Those 
injuries may be due to boil w^ccvils or other ins(?etH, bactesria, or 
fungi, or they may be in the form of mechanical injuries that 
remove leaves or destroy roots. 
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Squares make response to injury, according to ol)sorvationB 
made in Alabama, by i.loyd,^ throughout a i)eriod from 3() hours 
to 10 days. The majority fall the scuumd day, but the high 
rates coiitiiiuo until tlu‘ fifth day. Opcm flowers are rarely shed. 
Aiith(‘sis scHMUs to inhil)it abseissioji temporarily. Bolls may bo 
slied in nispoiisc^ to injury in 24 hours to 6 days. Small IjoHs 
are slu^d sooner thjui large ones, tluj juaximum sh(Klding l)eing 
in 48 hours. J.arge on(\s are slusl in from 3 to 6 days. Slunldijig 
of s((uar<^s duo to boll-W('eA'il injury takes plac^e irregularly, rang¬ 
ing from I to 20 days, with tlie majority falling in about 8 days. 
This is ])rol)al)ly govianed ])artly by the location of the wee.vil 
larva wilhin the flower laid and th(^ part (aiteu first. 

I'iWing*' found that thtj ](‘ngth of lime b(4weeii flowering and 
sla^dding of bolls varknl consid(Tably with the vari(4y and Aiith 
th(' tiiiK' of season. 4'h() mtvui ]>orsjsteiu^e t)erio(l for tlu> vari(4y 
Sim])kius was 6.07 days; iJiat of (k)luiubia was 8.84 days. The 
period of j)ersist-(‘uee was loi»g(\st when .sh(iddiug first began and 
shorf.(\st at tlie close of tlui season. 

Norvial Shalih'ng ,— JMuch slu^dding of forms is due to causes 
other than diseases and mechanical injuri(*s such as were men- 
tioued above. These are of normal oeeurrence and are commonly 
<‘.onsiil(a*(Hl as b(4ng caused by ])hysiologiea] troubles. This nor¬ 
mal sluHlding is slight early in tlu^ season while plants are young 
Init grailually iiu*reas(*s during the season. For a time aft(T 
blooming begins, flowering is eonsidtTably greater than sluMlding, 
but later the bolls shed i)er day may (^qual or even outnuinlx'r the 
flowers produced. Ewn where then; are no insi'cts to ])other, 
more than half the flowers that open fail to make bolls that 
mature. The pcTc.i'ntage of bolls sot varies considc^rably with the 
variety. In (?ounts made by the writer at State College, Missis¬ 
sippi, this ranged from 29 to 51 per cent for different varied i(\s 
in the same test. Varieties lila; Trice, which produce a very 
largo number of flowers, shed a higher percentage of bolls than 
varieties that have a smaller number. At Holly Si)rings, ]\Iiss., in 
1914, Fwing^ tagged 73,752 flowers. Only 40.31 per <‘eiit of these 
produced bolls. Tlu^ w^ealher and soil conditions then^ were very 
favorable, and a large crop was made—more than 500 pounds 
of lint per acre. Balls observed 40 per cent sliedding in Egypt, 
wiiile Haiiand, mentioned by Ewing,^ observed 80 to 90 per 
cent in St. Vincent, in the West Indies. 
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Most of tlie normal shoddiiiK afTocts j'^oung bolls only. 
Squares are slu^d as a result of insect injury or funf 2 ;ous disease 
but rar(‘ly otherwise. Flowers are rankly shed. 

CavRo of Shodding .—As has been shown jmwiously, rain during 
the period that cotton flowers are oi)en int(‘rferes with (effective 
pollination; this causes a liigher por(^(»ntago of the young bolls 
to lall on account of lack of fertilization, Hodson, nuaitioiu'd 
by Lloyd/ showed that i)ollen grains burst when })laced in water. 
Cons(^qu<mtly, wetting pollen wall ruin it, A rain during th(^ 
morning after the anthers have opeiu'd but Ix'fore effective 
I)ollination has taken place may do consi<]era])le harm. 

It is probable that soil-wat('r conditions have more bearing on 
shedding than any other factor. JCwing'"' and LloycF botli 
observed that th<Te was a gradual incr(\ase throughout the s(‘ason. 
This, Tdoyd consider(Ml, was ju’obably caused ))y nM*(wi(.)n of watew 
from i)lant roots in the dec])(T lajnws of soil. There an^ also minor 
fluctuations which are caus(al by daytime rains’ inbadering with 
l)ollina.tion and ))y rains^ causing changes in llu^ moisture (‘ont(mt 
of su])erficial lay(ws of soil. 

During periods of ])rol()ng(vl drought, when the water siqqdy 
in th(^ soil is s(*anty, shedding beconn*s exc(‘ssh\\ Cutting a 
})art of the roots of the plant so that the wat(u* supply is lessiauMl 
<*auses an increase in shedding, but shading tlx^ ])lants after (ait- 
ting the roots prevents a part of the loss. Irrigatc'd j)lant-s shed 
more immediately before wabaing than just aft(T. [nerewed 
shedding follows quickly if transpiration is in exet^ss of absorj)tion. 
The re(lu(‘tion of the water content of the ])lant results in iho. 
closure of the stomata; this interferes Avith tin* metabolic activiticis 
of the c(*lls of the jdant, and an incrtaise in intertial t<Mn])era- 
turo occurs. Increased shedding is dinndly caused by these 
changes. 

It has oitvn been observ(>d by plant(‘rs that lliert' is exeessivf^ 
sh<;ddiug of forms during s(‘asuJis of heavy rainfall. The (excess 
water in the soil prevents the plant roots from functioning 
properly, and abnormal eonditions prevail within tlie plant. 
Balls,^ from his studies of the cotton plant in Egypt, showed 
that an excessive Kuj)j)ly of water in the soil, such as resulted 
from an early rise of the water tabk^ in tlie soil along the Nih^ 
RiA'er, may cause root asphyxiation, interfere with absorption, 
and thus cause shedding. 
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According to studios made l>y and Ilarlaiid/ the j)rt)- 

duelivc'iiess of soils does jiot f^reatly affecd the i)ere(Milug(' of 
slieddhij^j. Idaiits growing on good soil produce many more 
forms than oikns oji poor soil, but, on the other hand, they shed 
many more forms. Jdoyd'^ offers the suggfvstion that nitrate! of 
soda may Ix! inlluejitia] in h'sseming the loss of forms. Manures 
and fertiliz(u-s make jdants mindi larger and juore vigorous and 
increase' their ca])acity for ])roductioii. 

Hawkins cl reice'utly made' (ixtemsive studies of the physi¬ 
ological factors affe'cting cotton sliedding in Arizvnia.. Idie^y 
found tliat tlu! amount of available! soil moisture!, threjugh its 
infhie‘ne*t! on food conditions within the jdants, is a majen* factor 
in r(!gulafing the! fruiting bediavior of (!otton ])lants. Whe'n tliea’e! 
was a se!arcity of ])lant food within the j)lant available for the 
de'V(de)|)me*nt of young bolls, shexiding increuisexl. 

rre)m the' middle of the' fruiting se!aseni until near its close tlie're 
is a he'avy elrain on tbe enieirgy and fooel materials and within the 
cotton ])lant to sui)port the' growing and elevedojang l)olls. Whe'U 
the* plant has all the h)ael it can earrj’-, ne‘w forms must be lhre>wn 
off. This ])re)bably accounts for at least a consideral)hi j)ortioii 
of t.h(! ine're*ase!d shedeling eluriug the latte'r part of tlie! se!ase)n. 
()))ser\nitions l)y EMung**’ give erredeaicc to this theory. He* founel 
that the removal of half the flowers that opened reduce'd the 
rate of natural slmdding to 8.7 per cent. The normal le)ss e>f 
the e!ho(!k plants was 60 per cent. The flower })runing was started 
July 27, a time whe*n slu'dding M^as becoming active!. 

Ke'arney anel Pe(*bles-^ coneduded from their stuelies of hybrid 
cottons that sliexhling is ])artly control]e*d 1)y ge*ne*tic factors. 
This is ])r<A)abIy souu'what inelireict. Strains of e*(»ttoji with 
much vige)r and low fruiting proj)ensities will inherit these 
tlualitie'S and do less shedding. 
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FLOWER DEVELOPMENT, SPERMATOGENESIS, FERTILIZATION, 
AND THE DEVELOPMENT OF COTTON BOLLS 

Dou})]o fertilization in flowering j)lantrt was discoven'd only a 
few yeai’s ago, <'Oin])aratively. Since; that time, oogenrssis and 
{(Hiiindation have; l)('(;n studied in a number of si)ecies, but only 
a very small percenitage of the whole numlxir of spcicies lias been 
investigated. OogeuK'sis and fecundation in Egyptian cotton 
{Oossypwm harbademe, L.) was studied by Balls.^ More n'cently, 
(lore'"’ investigated the dovedopmeait of the female gamc'tojihyte 
and embryo in Sea Island {(}. barhadrnsc L.), Pima Egy])tian 
{G. barbadmxc L.), and two varietic's of upland cotton (G. 
hirtiutuin L.), Delfos 6102 and Mebano; and Ris'ves and Bi'iisley’ 
stu<li('d the develo])inent of the ('lubryo in .‘mother variety of 
upland known as “StarU'x.” Sjiermatogem'sis and tlu' develop¬ 
ment of cotton fibers have Ixv'ii investigab'd by a number of 
workers. From the studic's made it a])pears that tlu're are no 
marked jK'culiarities in the reproductive process of cotton. 

Development of Flowers. —The rate of growt h of cotton iilants 
and of devidopim'iit of flowers varies considerably with th(‘ 
weatlier conditions prevailing in different seasons and in different 
])arts of the saiiH' season. In the central part of the Cot ton Belt, 
cotton i)lant(>d the middle of Ajiril shows young flower buds or 
.squares in 35 to 45 days. Cotton planb'd lati'r in the season 
develojis more rapidly. As has been showm in (^uq). IV, flowers 
are borne on special bninches, the fruit branches. Moridio- 
logically considerc'd, the first flower bud t('rmiiiates the fruit, 
branch. Further extemsion is made by growt,h from a bud in the 
axil of the leaf just below. This is termin.ated by the next flower; 
and so on. From the appearance of mature fruit branches with 
bolls and flowers along the side, one is inclimal to think tiny are 
simply lateral outgrowths. 

The first step in flower formation consists in the outgrowth of 
a rounded lobe of embryonic cells at the tip of the stem. Next, 
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from the sides of this first lobe, just a short distance back of the 
ajK^x, tlirec other lobes arise. These give rise to the three 
bracts Mdiich grow up around the develoinng flower parts. A 
second set of lobes just within the first forms the calyx. Similar 
lol>es wdtliin the calyx make corolla and staminal column. 
According to Balls’s^ obsorv^ation, the two latter are developed 
nearly simultaneously. Anthers arisi^ as small lobes on the 
uj)por part of the staminal column, Tlu ])istil, the last ])art of 
the flower to develop, is made from thnu^ to five lolx's whicli grow 
uj) in the coiitral part of the flower 
(s(H^ Fig. 29A). Thi^se lobes grow 
tog(^th(^r along the inner edg<', 

<^ach forming a hollow cone, which 
together form the compound 
ovary containing three to fiv(' 
c(*lls. The tip portions grow into 
a l)(^ak, which lengtlitais intostyl(‘ 
and stigma. 

The inn(*r edge of (^aeh c'arjH'h 
or tlu; ])art at the eciiitral axis 
of the boll, forms a ridge or 
placenta, from whieh ovules arisen 
The ovule appears at first as a 
iiiero bulge or lobe of ('inbryonir 
cells on th(i side of the jilaci^nta. tudituU HcrOon of lower \ml of 

This lobe grows outward ratra r an'in procoHs of aevelopi icnt, 

rapidly and forms the nucellus of (a) stamen; (/;) staminal coiumi (r) 

, 1 1 1 i* •j. \ petal; (c/) sepal; (r) carpel. {Afirr 

the ovnl(^, but before it has 

attained much size another out¬ 
growth starts in the form of a ring al)out the base of the muiellus. 
This ring grows up around the nucellus as a protecting envelope; 
and is known as an ^^ntegument.” Bedore the first, or outer, 
integument has surrounded the nucellus, another similar integ¬ 
ument appears inside and just above the first and is known as the 
“inner integuimait.'' The two integuments completely sur¬ 
round the nucellus except for a small oixming left at its apex and 
known as the “micropyle” (Fig. 30/), d, and z). While tlie ovule 
is enlarging and developing its integuments, it apparfmtly grows 
more on one side than on the other, especially at the base, thus 
producing a curved, or anatropus, ovule. 
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oogenesis. —As observed by Gore,*^ the archosi)ori;il cell in 
cotton originates from a subejndermal (^ell of tluj nucellus and 



Fi( 3. 30.—Karly stages in tlio devclopmoiit of ovule and female gamcttjphyto 
of cotton, (a) Primordia of ovule with sporogoiious eell; {(>) longitudinal sec- 
turn of young ovule showing young integuments and sporogenoua (c) mega- 
spore mother cell just before reduction division; (d) young ovule from which 
4irawing C was taken; (c) tetrad of megaspores, the three micrupylar ones dis¬ 
integrating; (/) two-nucleate female gametophyte; Qj) four-nucleate female 
gametopliyte; (.h) comidetcly organized female gametophyte showing the t%va 
synorgitlb, <'gg nucleus, polar nuclei, and tlic iiiitiptMlais about one week before 
flowering; (i) longitiulinal section of ovule taken on the day of flowering; 0) 
portion of o^’ulo showing growth of ]>ollcn tube through integuments and nucellus. 
{Affcr Gore.) 

arises before the differentiation of the integuments. From its 
division a primary })arietal and a primary si:)orogenous cell are 
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formed (Fip;. 30a). This sporop;eiu)us (*(*11 and iHM'omes 

tlie Ille^^asl)ure motli(*r cell. Tlu* ])rimary and oilier 

cells about it multiply, thus causing the megasi)ore mother cell 
to li(^ dcH^per in the dev('loj)ing ovuh^ (Fig. 30f/). 'J^lu' nH»gas])ore 
motlu'r C(‘ll next divides twii'.e, the iirst of tiu'se divisions being 
the nieiotic, or nvluetion, division in ‘vvliieh the number of 
ehronioMOTn(\s is reduced oiu^half. As a rostilt of th(‘so divisions, 
four megaspon^s are iirodueed (Fig. 30c)* Tlie thn^e lu^xt to 
the micropylo soon disintegrab', and the otluT om^ ^nhu-ges 
greatly to form the ftmiale gametophyte (Fig. 30/, and h). 
d'he nucleus of this cailargcal embryo-sac ccdl di\'ides thr(‘e times, 
jiroducing eight daughter nuclei. Four of thesis jiass to (at her 
end of the sac. Tlnm one from each group moves toward tlu^ 
center of the sac, where they meet and hdvr fus(^ Tin' tlirtM^ 
nuclei left in the end of tlio <anbryo sae farthest from tlu' nucellus 
disintegrate and function no furlln'r. The mndei at tlu^ otlitT 
end of the enbryo sac. are formed into cells by the aggrc'gation of 
cytojdasm about tlu*m and a limiting c(^U wall (Fig. 30^ and j). 
One of these cells, usually the central om^, <!nlarg(‘s nionr than the 
oIIkts and becom(\s the egg cell, or female gamete. 'Flu^ otln'r 
two perform no important function, in so far as is known. In 
this condition, the embryo sac is fully d(‘veloped a.n<l is ready 
to rocedve the nmh) gamet(\s or, in uIIkt woi'ds, is ready for 
fertilization. The development of tins males gamete^s will iu‘xt 
b(s traced. 

Spermatogenesis of Cotton. —A mimb(‘r of inve'sligaturs have^ 
studied speTinatogenesis in cotton, (^annon,- about 1903, 
studied si)ermatog(snesis in a first-gcau'ratiun liybrid betwe(Mi 
Kea Island and upland csotton. As it was a hybiid and tins mate¬ 
rial used w^as grown in a greenhouse, some^ doubts have* arisen as 
to whc'ther or not the phemomeuia ohseTve^d we're of normal oeeur- 
reiice. R(sce]it studies by De'nhanr'^ have AUTitieel Cannon’s work 
with few excesptions. Balls,^ in 1905, publishe'el a j)ai>er in which 
was includesd a desesriptiou of si)e'rmate)g(mi'sis in J':gy])tian 
cotton. His description diffeu-esd frt)m Caimoids in several i>ar- 
ticulars, espt'cially in n*gard to tins app<saraue-e of chromosomes 
and their number. Balls ceiimted 20 chromosomes as the^ liaploid, 
,or reduced, number, where'as (‘aunon countf'd 28. Denham 
counted but 26 chromosomes in the Se'a Island (‘otton that he^ 
studied. He cemsielers that the* peemliar forms observe'd by 
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Balls W(TO duo to faulty fixation and doubts the correctness of 
the count made by Balls. Beal/ Lon^by/ Webber/® and others 
hav(i V(‘rified the counts made by Denham/ and it is now very 
well esta])lished that 26 is the hajdoid or reduced number of 
(diromosouies in the cultivated American upland and in Eg 3 q)tian 
and Sea Island varieties; and tluit J3 is the haploid nund)er of 
the Asiatic cottons and the wild American spoch^s, Gossypivm 
khtzschianum Anderss., (7. davidsonii Kellogg, G. harkriessii 
Brandeg., and G. armmirianwm K('arn('y. 

In th(‘ following discussion, the views of Denham*'* are followed 
larg(»ly. About the time the young bracts me<d at the top of 

the small flower bud or square, the devel¬ 
oping anthers may be distinguished; and 
a week or 10 days before the flower opens, 
the microspores or young pollen grains an^ 
to be found within the anther. (The 
oju'iiing of the flower takes j)Iace about 3 
we(‘ks after the bud or yoimg stpiare car* 
be distinguish(Hl.) Th(^ polhai grains <lo 
not rc^ardi mature form until 2 or 3 days 
lH^forc‘ tl*e flower opens. 

Portions of ilie subcqndermal layfT of 
cells in tlie young autluT differentiate to 
for*m tliearchesporium. Thisairln'sjrorial 
layer of c(dls divides to funn three distinc,t layers, tin* middlr^ layca' 
of wliieh forms, aft(T a sei-i(\s of divisions, the poll(‘n motiun* ec^lls; 
the otlier two Iay<Ts form the ta[)etum, or nursc^ cells. TIk^ ])oll(ni 
mother cells enlarge rapidly and beconu' filled with dens(s grami- 
lar cyto])lasm (lig. 31). The first indication of thci beginning 
ol tlio reduction division of the pollen mother cell is to be seen 
in the contraction of the cytoplasm of the cell. This contrac¬ 
tion r(\sults in a rounding off of the cell and its separation from 
the surrounding tissue (Fig. 32). The reduction division of the 
c(*ll nucleus r(Hluc(\s the number of chromosomes in the cell to 
halt the number found in ordinary vegetative cells. This is the 
essential step in the di^A'clopment of distinct mah^ sc^x cells, the 
male gametes. Tht\se, as will be se(;n later, are to be found in 
the pollen tube of the germinating pollen grain. As the nucleus 
of the pollen mother cell starts to divide, it onlargcis, the network 
of fine achromatic threads becomes more prominent, and the 



Pit;. 31.—Mat urc 
mot her eell. {AJlvr Can¬ 
non.) 
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small lumps of chromatin on the threads enlarge. A little 
later, these seem to bj’t'ak up inlo smaller granules whi(*li tend to 
locate on the network at jioints wlunv thn^ads intersect. In some 
j)lants, about this si,age of mich^ar diAision tlun’e is formed from 
th(* network mentioiK^il a slender, inindi elongated thn^ad, parts 
of which apT)car to IxM'ome ])ainHl willi other ])orti()ns and to fuse. 
This is considered by some authorities to b<^ llic^ combining of 
<d(nnents derived from eacd) ])ar(ait, (Oenumls that hiivi^ been 
carried as separate entities in the plant ct'lls Ihrougli tluar 
numerous geiuTations from tlu' h'riilizcd egg to the ])oll(ai inotluT 
c(dl. N(atlier tliis continuous thread nor its ])air- 
ing has l)een clearly distinguislu'd in cotton. 

Jn the iH^xt stage of nuchiar division in cotton, 
the wlioh* body of chromatin and thread ntd work 
of th(^ nucleus IxaamK^s massed at oiKi side* of IIk* 
nuchais. This is kjiown as ‘‘syna])sis.” Tliis 
mass is so d<Mis(^ that nothing can be dettn'miiuHl 
as to what is taking place within, but it is gtMier- 
ally thought that iu this knot there is a conjiiga- 
lioii of jiarental elements and that, this stagi^ in thi' 
division is of mu(^h giaietic, signiti(‘.aiice. This 
stages of the ntu^lear division is of longer duration 
than any other. Passing from the synai)sis stage wi, hdruwinK 
there is a loostniing ol the synaptic knot, and from *^**'*f“ ** * 

^ I • 1 1 wrill, HU curly 

it then^ comes a continuous thick thread, or Hi,UK*' of cell *ll- 

spireme, wliich spreads itself in a more or less 

^ J ^ C aiinon.) 

looped fashion throughout the nuclear cavity. 

Following this, there is normally a contraction or shortening of 
the S|)irom(^; this is soon followed by its sc'gmentation or breaking 
into 26 picc<is, the double or bivalent ehromosomes. 3'hese are 
ijr the form of irregular loops or rings. Denham considers lhat 
conjugation has taken phna! telosyna])tically and tliat two 
])arental chromosomes arc arrangcid end to end in the bivalent 
chromosome. 



Fm. ;t2. Poi- 


Tho bivalent chromosomes are next moved to a plane across 
the central part of the cell; a bipolar spindle of achrt)matic fibers 
is form(id, some of the fibers of which arc attached to the chromo¬ 
somes. The fibers of the spindle aj)p(^ar to shorten and pull 
apart the halves of the bivalent chromosomes (Fig. 33). The 
halves are drawn to the poles of the spindle (Fig. 34) and there 
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disintegrate as daughter nuclei are formed. This marks the end 
of the heterotyiDic phase of the reduction division. The second, 
or homotypic, follows soon after. 

In the hr)motypic division, a spireme is formed wliich segments 
into 20 univalent chromosomes. These are moved to the 
equatorial i)Iate of tlie ci'll, as mentioned; a bi])olar spindle 
is formed, and th<‘ (diromosomes sjdit, one-half of each going to 
each spindle i>ole. Hero the chromosomes disint(‘grate, forming 



Kig. ' Fig. 34.- • Anaphase of 

Mctaj)haa(M)f t,he reduction division, 

the rn<luction {After Cannon.) 

division. 

(After C 'o rt- 
non.) 


small granules, which are scatten^d tliroughout the two daughter 
nuclei formed about the poles of the spindle. 

The two divisions, heteroty^nc and homotypic, take place in 
a comparatively short time. Balls has estimated that not 
more than 12 hours elapse between synapsis and the tetrad of 
]iuclei. 

In cotton, no cell plate separating the cells organized about 
the nuclei of the tetrad is formed. The cells of the tetrad are 
se])arated by furrows, or constrictions, which appear on the porij)h- 
(^ry of the cytoplasm, midway between the nuclei, and deepen 
until they meet in the center. After the formation of the tetrad 
of cells, their cell walls thicken rapidly and form the elaborately 
figured spiny coat seen in the mature j)ollen grain (Fig. 35). 
Two or three days before the flower opens, according to Balls, ^ 
the tetrad cell divides to form a large tube cell and a small gen¬ 
erative cell. The generative cell later divides to form two male 
gametes, or sperm cells. 
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Pollination.—As liiis Ixv'ii shown, pollen grains are produced 
ill ahundanc(‘ by llio nuiiKTOUs antluTs of cotton flowers. A 
mature grain is sjiliorieal and spiny, has irregularly sc.ulpturod 
walls, and is l)arely visil)]e to the naked <we 
(Fig- 35). 

Qaan1'!lcs of pollen an^ deposited on the 
stignia>s of cotton flowers (Fig. 36). Most, of 
it, as is shown in Chaj). X, comes from anthers 
in th(‘ same flower. It is d(‘]iositeil (aI her 
ineclianu^ally or liy insc'cM.s visiting the flowers. 

Fertilization. I\)ll(‘n grains germinate soon 
after they land on tlie surface of the stigma. 

A tulie is sent out from the grain; it (mt<Ts llie 
stigma, grows down through tlu' style, <mters 
lh(' ovary, and ke(^ps growing until it has 
ent(‘red an oviih*. It s(pj(s^zes through the 
micropyle of an ovule and then plows its way 
through the lissiu‘ of th(‘ micellus until the 
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embryo sac is reached. At tin's point, the end of the tube Imrsts, 
and the two germ nuclei, or male gamet('s, an; emi)ti(!d into t he 
sac. One of the nmtiei moves to the (^gg cell, enters it, and luses 
with the nucleus of the egg cell, thus bringing about fcsrt.ilization. 
The other male gamete fuses with one of the two polar nuclei 
that Lave moved to the center of the tunbryo sac. The two i)olar 
nuclei now fuse, and there is produccid a triple-fusion nucleus, 
which is known as the “endosj)erm nucleus.” This divides to 
produce the endospc'rm of the ovul(‘. 
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The growth of the pollen tube and fertilization take place in 
remarkably short time, when it is consich'n^d that the pollen tube 
must grow 2 inches or more. Balls ^ and Gore’’^ have observed 
that fertilization has taken place within 30 hours aft(;r the flower 
optmcKl. 

Endosperm.—As interpr(^t(‘d by Balls/ the tri])lo nucleus, 
r(»sulting from the fusion of two })olar nuchd in the embryo sac 



Fiu. ~(a) to (J), Su<'ct*ssivo transnttious of stipma and of Mobane 

ujdand rottoii; (r) linlnl. skolc'h of half-grown pistil showing where transortiona 
were made, stigniatie region stippled; (j) tranHOction of upjier part of style of 
upland eottem made on day of blooining; (1) pollen grains; (15) stigmatie surface; 
(3) conducting region; (4) transection of pollen tube. {After Core.) 

and the second male nucleus, divides on the afternoon of the day 
following pollination. The nucleoli of the parent nuclei retain 
their individuality for a few divisions, showing two largo nucleoli 
and one small one which came from the male gamfjte. The 
chromosome behavior is very irregular. Nuclei multiply rapidly 
and arrange themselves in a single layer in the protoplasm lining 
the embryo sac. The central part of the embryo sac is occ^upied 
at this time by a large vacuole filled with cell sap. Soon cell 
w^alls form between the free nuclei, beginning at the end of the 
sac next to the micropyle. Nuclear division and cell-wall forma¬ 
tion continue until all the lower end of the embryo sac is filled 
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with thin-wallod colls, and the young embryo is surrounded. As 
the embryo enlarges, it appears to digest the surrounding endo¬ 
sperm cells and to oc(uij)y their space. In ilu* ripe sood, ihv. (endo¬ 
sperm and the nucdlus have so nearly disappear'd that onl 3 '’ a 
vestige remains—a thin, paijery m('mbrane. 

The Embryo.—Acc'ording to Balls's^ obs(^rvalions, t.lu' ('gg cell 
of Egyptian cotton divid(\s about 60 hours after fcTtilization is 
effected. The first division is at right angle's to th(' a>:i" of Uio 
embryo sac. The next di\dsion is at light angles to th(^ first. 
Further divisions come in rapid suecu^ssioii. By the time the 
young embryo is a we('k old it contains liundreds of (‘ells and has 
assumexi a somewhat c.ordato I'orm, which indicat(\s the beginning 
of cotyledons. The cotyh^dons grow out into broad, thin sheets, 
become inudi folded, and fill almost all the space within the seed 
coats (sec Fig. 23). 

The cells of the cotyledons of the full-size embryo contain a 
quantity of oil and other conccmtratcHl foods. From kernels of 
cotton seeds, whicli are ])rineipally embryo (cotton plants, arc 
obtained cottonseed oil, cottonseed meal, and oihvx important 
j)roducts, 

Polyembryonic seeds have bc(in observed l)y different workers. 
Harland^^ recently reported finding 20 secxls containing two 
embryos in several tliousaiid Sea Island so(xl that he ('xaminod. 
One of the embryos was usually much smaller than the other. 
Sixt(i('n jiairs of mature plants were raiscxl from 20 seeds men¬ 


tioned. Fourteen of the pairs wore found to consist of one. 
ha])Ioid and one diploid plaid. Both of the plants in tlu; other 
two pairs had the diploid numlxu' of ehromosoin(\s. Thene 
haploid plants produced no viable pollen but W(?re somewhat 
fertile as a female parent, producing a few seed wlien i)(»llinat(xl 
with normal Sea Island pollen and when polliiiaUHl with sonu^ of 
the 13-chromosome speckjs, such as G, arboreum and G. 
arrnourianum. 


Development of Cotton Seeds. —When the ('gg coll in an ovuh; 
is fertilized by the male ganu'te, the ovules bcuHimes a young 
seed. It is then less than kich in k'ligth but grows rapidly, 
attaining full size, or a length of about 75 inch, in about 20 days. 
The bulk of the mature s(^ed consists of embryo. Tiu^ integu- 
numts of the ovule become the sc(xl coats. They enlarge and 
thicken as the seed grows, differentiating various parts. (For 
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details of form of embryo and struoturci of seed coat, see dis¬ 
cussion of seed slriicture in Chap. IV.) 

The ojnflermis of the outer integument has ctdls with a thick 
basal wall and thinner outo.v and side walls. The outer wall Is 
cov(M-ed with a thin cuticle. Certain of the epidermal cells bulge 
outward; the i)roto])ln,sni and ninrhius of tlie cell move toward the 
outgrowth and later (siter it (Fig. 37a, f?, c, and d). The out¬ 
growth of the c,(^Il eontimios to grow until a length of an inch or 



Fig. 37. —J^pidermal cells on surface of young seed iind early stages in the 
development of young fibers, (a) Undifferentiated epidermal cells (row along tho 
right edg(‘); (h), (c), and (d) curly stages lu fiber development. (After Balls,) 

more is attained in some instances. The longer outgrowths 
make lint hairs, and the shorter ones make fuzz. The devel¬ 
opment of lint and fuzz will be discussed in more detail in 
Chap. VII. 

There arc commonly nine ovules in an ovary coll—the space 
occupied by a sitiglo lock of cotton. Under good conditions, 
these nine ovules make nine seeds, the usual number per lock, 
but it frequently happens that ont' or more fail to develop. The 
failure may bo due to lack of nutrition or to la(‘k of fertilization. 
They frequently make rudimentary steeds, which have a hardened 
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seed voiit and fuzz but contain no embryo or kernel. Such 
rudimentary seeds form an impurity in the lint cotton and are 
known as “mot(^s.’^ Since bolls of uidand (cotton contain four 
or five locks, they contain approximat(‘ly 30 or 45 sec'ds t*ach. 



Fig. ^7A .—Median cross sections of holls of (tosstjiiium hinmtym L. showing 
daily increase in size from the date rtf flowering to the t wenty-firHt day of devel¬ 
opment. {After Farr.) 


Development of Bolls.—As has beeai st^en, the cotton boll is 
the enlarged and developetl ovary of a cotton flower. The length 
of time required for the development and ripening of a boll 
varies somewhat with the variety of cotton and the time of the 
season at which blooming occurs. The maturation period ranges 
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Dorrniilly from about 45 to 65 days. During tho first few days 
following tho o})(‘ning of tlu* flower, the young boll enlarges 
ra])idly (see Fig. 37yl). It af tains full size in about 20 days, but 
at this tiiiK^ tlio s('eds and lint an' very immature'. Tlu'y require 
almost the whole })erio(l uniil l)oll opening foi eomjdete de'velop- 
inent. In o])Servations re^ported l)y Martin,'' Lone Star eotton 
bolls on ])Ianis grown in Texas attaiiu'd niaxinuim sizc^ in 20 
days; early )>o]ls juaiurefl in 42.57 days, wliereas lat(^ bolls 
r('(piir('d 44.55 days. Pima cotton bolls grown in Arizona 
attaiiu'd maximum siz(' in 25 days and in 1021 had a range in 
jnaturalion period of 45 to 80 days. Bolls of S('a Island and 
Mead(' cottons grown in South (Carolina in 1922 r(*a(rhed maxi¬ 
mum siz(' in 21 days. A mean maturation period of 57.6 days 
was not(Hl for Sea Island, and a iiu^an of 56.M days for Meade. 

It has b(^en obs(‘rA'(^d by s(‘V('ral invc'stigators that bolls j)ro- 
duc-ed during the latt(T })art, of the season retpiire mon^ time for 
maturation. This is d(nd)tl('ss duo to tho jm'vah'uee of ]ow(’r 
aA'orag(j tempt^ndures and shorter days during the later part (»f 
the cotton-growing season. In the northern })art of th(^ (k^tloii 
Belt, it usually happens that there are many immature bolls on 
cotton plants when a killing frost (‘omes. A part of the bolls 
that have not had the full maturation pi'riod will open, l)ut tlu'ir 
lint is more or less defective', weak, or discolored. 
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CHAPTER VII 


COTTON FIBERS 


In a Hoiiso, cotton IiIkth an' tlu^ uiiils from wliich cotton fiibrics 
ar(! made and around wtiich tl)(; whole cotton industry centers. 
A study of tlie structure and nature of cotton fibers is therefon; 
fundamental. 

Development of Cotton Fibers. —Early stages in the dcv(dop- 
m(;nt of cotton fibers were traci'd in C'haj). ^''I. It Avas shown 
that each fiber is })roduced by the outgroAvth of a single epidermal 
c('ll. Until th(^ cell bulge's out on the outer side, it ajApears the 
same as all other (iindermal cells. Certain of tlu; ejadermal cells 
])roduce outgrowths that continue lengthening until ilie long 
lint hair, or fibc'r, is made; other cells produce outgrowths which 
are similar to the; fiber outgrowths at first but which stoj) growing 
before attaining much length. These short epidermal hairs are 
known as “fuzz.” Certain variety's havci a low perc<'ntage of 
lint hairs in comparison wdth the numb(;r of fuzz hairs. Others 
have a relatively high per(ientage of tin? long hairs. The per- 
c('ntage for any particular variety is a))out the same from year 
to year, although the environmental conditions vary. 

Balls,^ in his studies of the growth of lint hairs in Egyptian 
cotton, found that the lint cells attained full haigth duriiig the 
first half of the maturation period of the boll—about 25 days. 
The cell wall nmiained very thin during this time, the nucleus 
])er.sisted, and the diam('ter of the cell aauis about the same as in 
the mature hair. During the second half of the maturation 
jieriod of the boll, a period of about 25 days, the fib('r (icll wall 
was thickeiK'd by deposits of cellulose formed on thp inside of 
the primary wall. This appeared to be put down in layers, some 
fibers shoAAung as many as 25 concentric lay(;rs. These layers 
were thought by Balls to represent daily growth rings similar to 
annual rings in trees. He found that the number of layers in a 
hair wall coincided almost exactly with the number of days 
cell-wall thickening had been in progress. It was thought that 
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a thin layi*r was diiriiip; iho night nr early morning 

but that tlu' noonday sun st.o|)j)ed tlie jinx'ess in a nay similar 
to the way it stopjn'd growth of steins and l>rani‘h(\s (sei* (Miaj). V). 

Sinee Balls's Avork on the (Una'lopiniMit of 1h(^ eotton filHn* was 
published, fiber studies have b('en made^ l>y Farr,'** Hankins and 
Serviss,^'^ Armstrong and Bennett,'-'’ Chilati,"’ Kerr,-' AndcTsou 
and Moore/'* and citlun's. Tli(*ir work lias bta*n o\) .Vmeriean, 

Indian varieties and has, in gtaieral, eonfiruu<l 
Balls's conclusions. J\(Tr/'* liow(*\’(‘r, is of llu'' o])inion ^hat llu' 
greater mass of tla^ AIkt layer is formed during the day. He 
found evidence to indicate that there \\as a n^lalion Ixd wi'iMi th<' 
warmer tempiTature- prevailing during the day and tlie mass of 
fiber Avail tornu'd. If a warm niglit in((M*Aened betwinm two 
successive days, the layers then formed avitc not so dislinct or 
sharply defiiuxl. This Avas twidiaice that the luaivier Avail was 
laid down during the day ra.ther than at night, but it did not 
pnm> that it Avas tln^ li(*at ratluT tlian the light that was 
<)])(M*atiA'e. 

AihUtsou and Moore^*’ grew cotton plants undiM* constimt light 
and terniKTuture and found tliat no growth rings w<Te Ibrnuxl 
in the wall of the (*otluii fibers, the Avlioh' filn'r Av;dl lieing a 
liomogeneous mass. Wluai the light periods wwr alternated 
AA’ith 12-liour jx'riods of darkness, the growth rings in tin' hlxM* 
wall appeared, although the temp(*ratnre of the jdaiils had Ix'en 
hold the same throughout the 24 hours. This indieatixl that 
tlien^ was a nilation betw(‘(Mi the light the [jlaiit received and tie' 
formation of the groAvth rings. 

The earlier Avorkers thought that tlie fibers all, or in^arly all, 
startcxl growing in kaigtli tlu' <lay tlu^ l>loom opiMuxl. Mort' 
recent studicAs have indicatiMl, howev(T, that n<*\v til)ers continue 
to aris(' from the epidermal c(‘Ils on the surfa(*(' oi the oAuih' for 
a ])oriod of 10 days or more aft(*r tlu^ flow<'r opens. Gulati"* 
re]>orts ol)serAdiig (‘pidiTinal cells in the ))roc(?ss ol dhusion 10 
days aft(T the flowtT o])enod. Farr'-^ saw a larger number of 
dividing cells on the tAvelfth day and estimated that 1h<‘re was a 
thirty-two-fold increase in tla^ surface of Dk' young se(x] <lurujg 
the first 20 days. This increas(^ in surface anva furni^lu's room 
for the new filx^s that aris(‘ ]atr*r <lnring the period of secxl 
development. Lang, in sonn; unpublislied Avork, finds eviden(*e 
that, in case of the fuzzy-se(xled cottons studifxl, th<^ true fibers 
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nearly all ari.se the first day or two but that the fuzz fibers arise 
about 6 days later. 

Armstronp; and Beiua^tt^^ observed that fibers had practically 
all reached full leiifjith in 25 days, although some were still 
lengthening aft(;r 30 days. Hawkins and Ser^iss^'* state tliat the 
elongation of fibers in A<iala cotton was com})Ietc in 21 to 24 
days after flow(;ring, and in Tima J^gyptiau in 27 to 30 days. 

Kerr^** was able to tell just when tlu' secondary wall startcnl to 
form by staining the young fibers with clilorozine iodide, whicli 
colors the primary wall a faint Ijlue and the s(H*on<lary wall a 
d(^ep violet. The secondary thick(uung start(^d from the 17ih 
to the 20th day and continiKHl for 30 to 50 days, the leiigth of 
time do})ending U[)Oii the climate or part of the season in which 
tlu^ holl was d(W('loping. Fibers dev<;loj)<‘d late in the seasoii 
made s1ow(t growth and contaiiUHl many nion^ growth rings. 

The minute striuiture of tlu‘ wall thickcmings of the colton 
fibe^r is difficult to d(‘termiiie. Th(^ conccmlih^ layers mentioned 
above contain mor(^ or less distinct, small fil)rils arrang<al in 
irregular and reversing s])irals. Those fibrils, in turn, according 
to Farr,^** are composcMl of cchulosc^ structural units, or micellae, 
lu'ld togetlnu* by a i)(s*tiii matrix. 

Th(^ growth rings of the cotton fil)er may be rendered visible 
by treating the fibers for a short period with and NaOH or 
with cuprammoniuin liydroxide (Schweizer\s reagiait), W'hicli 
eauses thci cell w^all to swa^ll several times its original thicluiess. 
''riie layers may b(‘ seen with a microscoj)o that maguifi(?K 250 
diann^ters, but much depends on the liglit used. 

The fiber cells are cvlindrical until about the time the boll 
begins to open, and they contain living protoplasm ujitil this 
tiriu;. AVith the opening of the l)oll tlua-e is furtlu'r loss of water, 
and the fibers b('com(5 dry. As water is lost, the cylindric^al cells 
eollapsc', assuming a flatt(Mied, ribbon-like form, w'hich shows a 
few to many twists (st'e Figs. 38 and 38A). The twisting of the 
fibers as the boll opens causes the lock of seed cotton to exixaiid 
greatly. 

It has bi'cn shown that the course of the twists in the fiber 
b(uirs a dt^finite rciation to the course of the delicate sjnral 
fibrils that are found in the soeondary w^all. AAlieii th(' fiber 
dries, the twists or eonvolutions follow the angle of the spiral, and 
reversals occur whenever the direction of the spiral is changed. 
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Form and Structure of a Mature Fiber. —When magnified, a 
mature cotton fiber appears as a flattened, more or less twisted 
tube, the length ranging from 1,000 to 3,000 times the diameter. 
The form of a cotton fiber is sometiim^s comi)ared to that of an 
empty fire hose; tlie com])arisoii is apt ex(*(*i)t that the fiber is 
usually considerably more twisted (Fig. 3S*4). The edges of tlu; 
fiber appt^ar somewiiat thickened, but this is du(' to the folding 
of the w^all. The diameter is slightly 
less tow^ard tluumd that w'as attaduHl 
to the seed, and tin; otln'r end nar¬ 
rows to a point in the last fourth of 
the fiber length. Throughout most 
of its length tlio fiber is fairly uni¬ 
form in diameter. 

A sami)le of lint cotton, on the 
basis of maturity or dev(ioinnent, 
show\s \'ariou.s sorts of fibers. Tlies(‘ 
are sonudimes (iass(Hl as (1) unripe, 



(2) half n])(% and (3) rip(\ liu' 
unripe filx'rs hav(^ a very (Jiiu wall 
and la(ic twist (Fig. 38a). Such 
fibers an^ kiiow'u technically as “dead 
cotton.Tluy are of but liltic 
valu(^ Being weak and l)ri1tle, they 
]iYoiik up in the ijroc.ess of manu¬ 
facture, iiicreas(^ th(; Av:isi(‘, and 
weaken the yarn. The ripe fibers ani 
the normal t 3 'i )0 with thickiMied walls 
and good twist. In a goo<l cotton, 
most of the fillers ai'o ol this type. 
Tlie twists are sometimes hi one din'c- 



Fi... 'IS ('oOon fibers in 
lon^riOKJiTial view and crosa see- 
tjon bi) iinrifje fibers; {h) half- 
niK* libers, (e) npt or mafure 
filxTH. {After Beal.) 


tioii and sometimes in tlm other. 

They occur at irregular distances. As a rule, the smaller th(! 
diameter of tht' fiber tlu' larger the number of t^\•^sts it has. S('a 
Island, a type Mith very fin(‘ fibers, has much-twist,od fibers. The 
twists’cause the fibers to cling to each other and thus impnm; 
their spinning qualities. The half-riix- fibi>rs arc int(U-mcdiatc 
in character and valu.‘. If cotton l)olls o})on prematurely 
because of drought, defoliation ol' i)lants by insects, or any other 
reason, the fibers are likely to be unripe or half ripe. The fibers 
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produoofl by discasod plants or diseased bolls are likely to be 
faulty. Certain bolls on every plant fail to develop properly on 
aeeouiit of tlu'ir location and consequ(intly have poor filxirs. This 
is (‘Specially true of th(^ first bolls to set on a plant. Some fibers 
on every cotton seed fail to develop proixnly and thc^refore 
produce faulty lint. Exposing scjed cotton to sun and wind for 
a f(‘W hours after pi(!king is thought by some to improve th() 
staphs Although it is doubtful if this helps the staple more than 
to mak(i it thoroughly dry» it does make th(' cotton look better 



Fig. 3SA.—Variation in luiituril.y of fihors from American upland cotton. 

X -00. {After Richaidson.) 

and be(*ome more fluffy and probably improves the grade to a 
limited extent. The notion is i)revalent, also, that the character 
of cotton staple is improved by storing the seed cotton some 
weeks before ginning. It is said tliat tlio fibers become a rich 
ert'amy yellow by taking u]) oil from the seed and that their 
tensile strength is increased. The North Carolina Experiment 
Statiorri^ reports tliat s(‘ed cotton stored from early 0(!tober 
until late in Fc4>ruary did not change in weight, ash, or moLsture 
content of fibers and that the storage did not influence the grade 
and staple length. There was a slight increase in strength of 
fibers, but this iiKTcasti was very slight whc‘n the lint was made 
into yarn. The change observed did not warrant the risk and 
ex}>enso of storing seed cotton on the farm to improve the quality 
of the fibers. 
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Levine/ in liis study of the structure of cotton filx'rs, identified 
five different parts in a mature fiber: 

1. The integument, or outer layer, Tliis is commonly known 
as the “cuticle/* or “w^axy layer.** TiOvine found it to contain 
a mixture of cutiiious, pecdinous, gummy, fatty, and other 
unidentified bodies. 

2. An out(;r cellulose layer, which is largely the original cell w^all. 

3. The layer of secondary deposits. This is m^irly purt'j 
cellulose. Balls,^ as "was mentioiUMl a))OV(', ol)served numerous 
concentric layers in tins ])ortum of tlu^ fib( r wall. 

4. The walls of th(‘ lumen, a s])iral structure surrounding the 
central cavity of the filxT and more d(aise than any otlier part of 
th(' fiber. 

5. Th<‘ substance in the lumen, slrxicturcless and of a nitrog¬ 
enous nature. 

Fuzz. —After the lint fibers an* removed from cott.oii s(*eds, 
there remains on tlu^ se(Hl, in most vaih'ties, a A'(‘lv(*ly (H)V(Tiug 
of short cotton hairs known as fuzz. ''J'lu* fuzz hairs, as has been 
imiiitiomxl, are produc(*d by tluj outgrowth of epidermal c(Jls 
ill a wixy very similar to the growdh of lint liairs. They arc^ 
much shorter than lint hairs, ranging from tu i^^-h or 
more in length. The longer hairs found in linbu’s are mostly 
regular lint hairs that the gin failt'd to r(*mov(* at tlu^ first ginning. 
The fuzz fibers, as a rule, have a greater diaimd-er than the lint 
hairs, but, as the ceil wall is tlnn, th<*y n^semble immature or 
undeveloped fibers, 'flu'y are light and Aveak in body. 

Effect of the Environment of Cotton Plants on Staple.— For 
cotton plants to produce fil)er of normal huigth and strength, 
th(*y reciuirc rather favorahlij eiivironmcaital cAHulitions (lontinu- 
ously. If the conditions are not favoraldc*, tlu* lint will not grow^ 
to full length. Good cultun; makes conditions b(*ttor, especially 
by regulating the supply of moisture. Cook'* expr(*ss(!s the belhif 
that tlu; Delta regiinis of Mississippi and Jiouisiana are well 
adapted to tlio growth of staple cottons l^f*(;ause then; is a mon; 
uniform su])p]y of moisture than in many other regions. Balls'* 
found, by measuring the lint length of the cotton in c(*rtaiu datctl 
bolls of Egyptian cotton, that there was a definite relation 
lietw^een periods of irrigation and lint length. The bolls that 
had lint lengthening at the time the water supply Avas most 
abundant made the long(*st lint. A difference* of nearly 2.5 
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iiiillimoters was noted. The effect of the irrigation showed on 
the third or fourth day after watering and continued until about 
the tenth day, Kearney^ reports that complaints anj sometimes 
made by the consumers of Tima cotton that there are bales of 
juixed staple. This is a very uniform variety of cotton when 
grown under uniform conditions, but it was found that in fields 
where there were sandy, alkali, or more or less barren spots thc^ 
lint i^roduced by plants grown on those spots was decidedly* 
inferior. This explained the finding of mixed staple in certain 
bales, since seed cotton from all parts of the field was picked and 
put together. 

In 1923, the writer obtained from the Staple Cotton Coopera¬ 
tive Association Classers of Greenwood, Miss., the classing data 
in regard to stai)le cotton grov/n on four large plantations in 
the Mississippi Delta that year. Seventy-seven per cent of 
the bales were riassed as full 1}^ inches. This was a rainy season, 
rainfall for the year being 81 niches at the nearest weather obser- 
vaiioii station. In 1924, which was an abnormally dry year 
with a rainfall of about 41 inches, the summer being exc^eption- 
ally dry, similar data were collected. The variety of cotton, 
the plantations, and classers were the same both y(^ars. In 
1924, 70 per cent of the bales were classed as straight 1,' s inches, 
'rhere was a difference of 3^2 inch, due wry probably to the 
difference in water su})ply. The cotton was better cultivated in 
1924 than in 1923. 

Sturkie'^ found that soil type, temperature, or humidity did 
not affecd length of lint, but that the amount of available mois¬ 
ture in the soil influenced it markedly, a low nioistunj content 
n^sulting in short lint. The critical period in elongation of lint 
was about 16 days from bloom. The length of lint coidd bo 

shortened 3 millimeters inch) by reducing the soil moisture 

$ 

to the critical point. Armstrong and Bennett^® found that lint 
produced by small plants on unfertilized plots was of practically 
the same length as that from vigorous plants on rich soil. 
Reynolds and Killough^^ found no significant correlation between 
length of fiber and amounts of nitrogen, phosphoric acid, or 
potash or rates of application of fertilizer in central Texas. A 
number of others have obtained similar results. 

Length of Cotton Fibers. —The length of cotton fibers is a 
hereditary character. It is influenced to a limited extent, as 
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lias been seen, however, by environmental conditions. The 
prineij)al spc'cies and varietic's of cotton vary much in length of 
staple. Table III from (.’ook** givi's the staph* length, color, 
relative yarn counts for which thc'y are comimnily us('d and the 
relative values of the princii>al tyjM's of cotton. Pietur(*s of s(>(*ds 
of the forc^soing tyi)es of cotton with comlu'd lint attached are 
shown in Fi^. 14. 


Taiii.b 



Selkcted List op ChiTroNs, SnowiN<i 

Itr.i.A’i'ivE ruu-EK 
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Country 

* Variety 

1 

, 1 

Avit- 

ag(‘ 

Ipiigth, 

iiifbfs 

It.la- 

valuf 

Counts 
up to 

CoUpr 

Honinrks 

1 



p 

Isltuul (Soulh 






Amrrioji. 


Carolina) 

Soa Islsiiul 

'2 

2[i0 ! 

1 

300 

Cream 

Silky and n*Kuhir 



1 aiul Fltinda) 


' 2 \r> 

200 

(’r(‘ani 

Silky timl regular 

Egypt. 

1 

j tiakcllaridiM . . 

I'-'J 

i7:i 

l.'O 

1> n 1 k 

ei e.tni 

Silky and soft 



Nulnui . 


11'lO 

100 

L i g }i t 

Silky and weak 







hn»\vn 


AmtTiciu 

1 

1apl«‘ Upland 
Short-stiiplr Upland 

VI 

1 

KiO 

100 

(lO 

40 

White 

Soft and Htrong 
Soft and .struiiK 



Tiiiinv«*lly 


yr, 

30 

WhUe 

beat of Indiana 



Stir.'il, liroiu'Jt, ('to. 

i 

01 

30 1 

Jj 1 g K t 1 

JlaihJi, strong 

India.. 

< 

Sind. 

H 

71 

10 

brown 
]> U 1 1 

I’oor 







w)iif e 


China..... 




hS 

20 

Dull 

Hather liarHh 





white 



Th() length of fibers within a single lot of cotton vari(>s con¬ 
siderably, being greaU-r for tlu; oot.tons with (‘xtra staf)le h'ngth 
and less for well-bred varieties with which an effort has been made 
to make the staple h'ligth uniform. On sf;e(lH from strains that 
have not befui seh'cted for lint uniformity, V(^ry frequently the 
fibers on the pointed end of the s(‘('(l are considerably shorter 
than those on the larger end, the diffcin'nc.e b(*ing iinrh, or more 
in some cases. The range is often greater than the diffenmee 
between varieties, average lengths being ccmsidc'rcd. TIktc is 
frequently a difference of >if, inch or more in the staiffc* length of 
different bolls. This ])robably (h'pends to some <‘xt(*iit on the 
weather conditions prevailing when tlus jjarticular bolls were 
developing. In some ol)servations madci by tin; writ.(>r, the first 
formed bolls, which were low on the plant, had shorter staple 
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than the avtTago. The ones ii})Ove these wore longer; then there 
was shorter lint toward the top of the ])lant and toward the outer 
end of the braiichcH. 

Kcarney-2 found t,hat the fil>er on the lower half of certain 
Pima I^gyptaiu plants was 1.62 millimeters shori-er than that on 
the utper half. Armstrong and Bennett^report deeid(Hl differ¬ 
ence in staple length Ix'twecm different bolls near together on 
the same ])laiit and even on diff(‘rent s(*eds in the same lock. 
They notc'd also a distinct temhaicy for shorter lint to be pro- 
diuu'd near the top of the plant when grown in the field. Their 
gemoral conclusion was that conditions seemed to bo favorable 
for the production of long lint in bolls from all flowers during 
c(*rtain p(‘riods of time. Hancock, of Tennessef', in some unpub¬ 
lished work on s(iij)le length in different ])arts of the lock, finds 
a higher i)ercentago of long fibers on seeds near ttu; iiiiddlc of 
the lock. 

TIkto is also, of course, consuh'rablc variation in staple length 
between <liffennit jdants of a strain—the better bred a strain the 
l(\s.s tlu^ variation, 

Tlu' diam(d.er of cotton fibers ranges from about J<i 562 
(16.3m) foi’ Island to J'iis 5 hich (21.5m) for the coarsest 
Indian vari('ties. Upland varieties are intermediate^, being about 
/i 3 to hich (19.4m) in diameter. As a rule, the longer a fiber is 
the smaller its diameter. 

Measuring the Length of Fibers- —^The (^ott on classer estimates 
the length of cotton fibers after drawing a tuft of lint from the 
sample and “pulling’^ it for a few moments to straighten and even 
the fibers in the tuft, or ho may place a ruki over the tuft to 
inoasun' it. 

The cotton breeder ordinarily (‘ombs out the fibers while they 
are attached to the cotton seed and estimates or measures their 
length. 

Comparatively recently several different fiber-sorting machines 
have been devised. With most of tlieso the fibers are straightened 
and made to lie parallel by drawing th(^m through sets of fine 
combs. In the proc(*ss the fibers of different lengths are grouped. 
They may then be measured with a rule, and the bunches weighed 
to get the comparative amount of fibers of each length. The 
operation of the Sutor-W('bb sorter will be dc'seribed so as to 
give the reader some conception of the process. 
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The first stt'j) in the process is to take a conii)osit(' sample of 
the^ lijit that is to be sort(‘d. As the lint conu's from th(' gin, 
the fibers are in a taiigh^d mass. They may 1 k‘ straighteiunl 
somewhat by drawing out and lapping ov(^r small pulls soim'- 
what as a cotton clussca* jxTfonns tlie j)rocess of stapling cotton, 
but no fib(Ts are throwji away. 7\ftcr the tuft is |)ar1ially 



Fid. — Sutcr-Wobh cotlou filior sorter nnd (‘ciuipnu'iit. (1) Coni}>s in 
pliifo 111 sorter; (1^) tool for lilting eonibs; (ll) wulo-tii)r><*<l ffircejiH for grns])ing 
end of libers; (1) tool for pressing fdH*rs into rombs, (o) single comb; (b> combs 
in ruck. 


straiglitenod, a d<ifinite amount is wcagluMl out on a (h‘lieat(^ 
scale, say 100 milligrams, and j)laced in th*i coinlis of the sorter 
[Fig. 38Jy (1)], the ends of tlie fillers being allowtxl to proji^ct about 
'}’X(\ inch beyond the combs. The end of these proj<‘ctiug filxTS 
is grasj^ed witli th(‘ wid(*-tippi‘d forci^ps, and a small bunch of 
the fibt^rs drawn out through the <*oinbs. This l)mi(*h of fibers is 
placed in the combs on the ojiposite side of the sorter. Othi'r 
bunches are likewise drawm and transferrtxl to other combs. 
After no more fibers project far enough to gras]K'd, the outer 
comb is dropped. This allows the fiber length })(‘twoen the first 
and sei^ond combs to project. Tluise projecting filxTs are 
grasped, drawui out, and transfiTred as previously mentioned. 
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Othor combs are dropped, and tlio process is continued until all 
the cotton in the first s('t of (toml)s has b(‘cn transferred. Next 
the sorter is rotated oiu'-half turn, and the fibers are drawn 
from the second set of combs as from tlje first, excc'pt that this 
time the drawing is from the oppositt; end of tli(' filjers. This 


proeeduns allows the hjiigcT fibers in the tuft to lie grasp(!d first 
and drawn out. The; drawing out and placing gradually. 
straighUiixs the fib(;rs and groups or sorts th(;m. AfU'r about 


three transf(;rs have Immui made, the; fibers 


may be drawn out 




3SC.—Arrays of fibers from tlirec' difFrrent samijles of eotton lint. (1) Half 

and Hall; (‘J) CIeYelaiid-5; (il) Delfos. 


and placed on black cloth in an array, as in Vig, 38C, sliowing 
the lint of a short-staple variety (1), a mediiiin-h'ngth staple 
variety (2), and a long-staple variety (3). The fillers in array 
2 show less uniformity of length than those in the other two and 
is thus the poorest array. 

Strength of Fibers, —Cotton graders estimate the stn*ngih of 
cotton fibers by brealdng small tufts clasped l)etween tlniinb and 
forefinger of each hand. That their judgincait is not altogether 
reliable is sliown by the fact that the results from spinning tests 
may not agree with their classing and that figures obtained by 
breaking individual fibers with a machine do not tally with their 
conclusions in many inst-ances. Balls,from actual tests made, 
concludes that graders’ “strength” and “breaking strain” are 
utterly disconnected and have notliing to do with eaiih othor. 


He considers that what the grader determines is nearer “impact” 


resistance than actual strain that the fibers can withstand. 
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The actual breaking strain of individual fibers may be d('tor- 
mjried accurately by clasping the ends of a single fiber betwec'n 
the jaws of a fibcr-tc'sting machine (see Fig. 39) and ai)p]ying tlu^ 
strain gradually. 

More accurate strength tests may bo madt^ by what is known as 
the ‘'Chandler bundle” method. In testing by this method^ a 
bundle of definite siw' contaiiiing. say, 10,000 fil)ers. which hav(^ 
been made to lie |)arallcl by combing, is tightly wnippod with 



Fn». 39.—Fiber l«*ator with a capacity of O.l to oO Kraiiis, used in dctcrmiiunK 

the strength of cotton fiberw. {After Dewey.) 

thniud and broken by a machine abk* to exert a pull of more than 
100 pounds betwt^en the jaws that claini> the bundle' of fibers. 
Table IV from Dew^ey** gives tluj bn^aking strain in grams of 
fibers of several of the most iinport^aiit tyi)es of American cotton. 
The figures for the higliest and the lowest are avcrag(;s of 20 fibers. 

The actual strength showm by fibers varies considerably, 
depending on humidity of th<‘ atmosplierc', the j>art of the fiber 
exposed between the jaws of tlte machine, tlu^ j)art of the seed 
from which the fibei- came, and the boll or plant from which the 
fibt*r came. 
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Tho strength of a fiber deperuls principally on the thickness 
of its cell wall. The strength is not n(‘C(^ssarily proportional to 
tla^ diameter, sinc(s some fib(*rs with thin walls may be large in 
diaint'ter but weak in strength. The strength of mature, well- 
develop(id fib('rs is, in general, in j)roportiun to their diameter. 

'^Fhfa’e is iniudi variation in the strength of cotton fibers on 
account of chang(^s in tin; environnumlal coiuhtions under w'hicli 
th(' plants w<*r(‘ grown. Tlie difftTent environmental factors 
mentioned on a jneceding i)age as aff<‘cllng length also affect 


TAin.n 



'rioiNTsn.w 


SritEN^tMIf OF 0(»TT()I^ I’lBERS 


Breaking st-raiii, grains 


Variety of cotton 



Highest 

Lowest 1 

I Av(*rage 

AmcM’icaii ITplund; 




Big Boil Slorniproof groii]). .... 

«).() 

! 5.2 

; 6 67 

Big Boll group. . . 

11 0 

‘1 6 

6 60 

Cluster group. ... 

7 7 

5 1 

6 00 

Seinieluste,r grouj). . . . 

1 7.1 

4 7 

5.86 

Pcierk in group ...... i 

6.0 

5.0 

5 70 

Early group. 

6.9 

5.2 

5 63 

Long-staple group. 

5 6 

1 : 

a.5 

4 72 

Sea Island ... . 

i 7.6 

-1.7 

6 14 

Egyptian from California and Arizona. 

1 8.0 

1 

5.6 

6 65 


the st rengtli of fibers. Crimes-^ lias shown that the exposure of 
cotton fabrics to sunlight for 375 hours caused a loss iu breaking 
strongtli in all cas(‘s. The av(Tag(^ loss ranginl from 8 to 47 i)er 
cent in the warp and from 18 to 58 per cent iu the filling. There 
is also some (evidence that the ('xj^osure of seed cotton to the sun 
in pil(js in the field after picking may result iu a loss in fiber 
strongtli. 

Relation of Yam Strength and Fiber Strength. —The strengtli 
of yarns spun from cotton fibers is not determined altogether by 
the strength of the individual fibers contained. When a yarn 
breaks, not many of the fibers are broken; they are simply pulled 
apart. Much then depends on tin; way the fibers twist about one 
another and cling together. Long fibers with numerous twists or 
convolutions make the strongc^st yarns, other tilings being equal. 

Webb, of tho U. S. Department of Agriculture, has rec^ently 
shown that yarns spun from fibers with small diameter are 
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stronger than yarns from thiekc^r fibers, <»ven if tlie two sets of 
fibers are of the same length. The gain in strength app('ars to be 
duo to the fa(‘t that there is more fib(u-surface tissue in the yarn 
from the fine fibers. 

Fineness. —Tlic lint of cc^rta-in kinds of cotton, such as Sea 
Island, has a soft or silky h^el and is consid(T(Hl line lint. Th(' 
lint of other kinds, siuth as the Indian wool, or C5aro Hill, cotton 
(G. arho7rin)ij var. afisamica), lias a very harsh f(‘el and is con¬ 
sidered coarse. A nucrosco]neal examination of tlu' fibeis of tlie 
two ty])es of cotton sliovvs that tlu' S(‘a Island cotton has fil)ers of 
soin(‘what smaller diameter than tlx^ otlier, but the chief diffcnauM^ 
is in the much thiclnu- cell wall of the Ijidian typ(‘, \\djich gives it 
the chanicter of coarseness. 

Hurst,“^giving results from a Russian investigator at Tashkent, 
says tliat the numlxu’ of tilx^rs per seed in five American varictit's 
A^aried from 7.8 to 14.7 thousand and tiiat the weight ot 1,0()() 
fibers vari(‘d from 4,4 to 7.6 milligrams. I'be seed w<Mght.s 
varic'd from 97.0 to 167.2 milligrams. On strains of the Asiatic 
sp(a*if\s G. hirbaerunij the variation in uumlier of fibers per seed 
was from 8.6 to 9.2 thousand. 


Uniformity of Fibers and Spinning Qualities. —^Tho machines 
in (;otion mills are set for certain fiber hnigths. If there are 
many fibrTS in the lint cotton which are considerably short('r 
than tbos(^ for wliich machines are set, a considf^rable amount will 
go into \hi) Aviiste. I'ho ideal fibers for spinning purposes are 
those that are of uniform length, diameter, cell-wall thickness, 
and twist. Such fibers may be spun economically; if th(ar diam¬ 
eter and twist or convolutions are uniform, they will fit togother 
closely, thus making a strong thread; if their cell walls are uni¬ 
form, they will take dy(‘S more uniformly. 

Since muiiy varying factors have a )>caring on lint uniformity, 
it will never bo possible to secure lint with a near approach to 
uniform fibers; they do not and cannot grow that way. By grow- 
ing pure strains of cotton tliat have been esjx^cially selected h»r 
uniformity of staple, considerable improvement may be made 
over the present supply. 

Color and Luster of Lint Cotton. —The lint of the wild cottons 
is, as a rule, a brownish or khaki color. Reversions or sports 
with lint of this color are occasionally found in nearly all varieties 
of cotton. Less frequently, plants arc found which have a green 
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lint .similar in hue to that of the green fuzz on some .seed. This 
lint is of a (dear-green color when the boll first opens, but on expo¬ 
sure to light it fades to a tawny brown. 

The color of the standard cAiltivated ra(‘es of cotton ranges 
from purt; white, as f(^und in American uplands; ca’cam, illustra¬ 
ted by Sea Island; dark cream, like Egyptian Nubari; to brown, 
Jis found in Egyptian Ashmouni. 

Cotton that is exi)osed to the weather for a long time b(ifor(^ 
it is pic.ked tends to tak(‘ on a dull-white or bluish color. This is 
(^bie{*.tionabl(^, bt'cause siadi cotton does not bh^ach or dye w(dl- 
Sonio (cotton is spottf^d, yellow stained, or tingc^d, as a n^sult of 
in.sect or frost injury. 

Th(i lust(n* of liiit is (*ommonly thought to be duo to variations 
in th<‘ reflection of light from different parts of the cuticularized 
walls of the (ix}K)s(‘d fibers. Balls'^ (*onsid(U's tliat luster is mon* 
than simi)ly n^flectiot) of light. Lusti^ is t(;m])orary hjhI ('asily 
lost; y(.t the cutich^ whi(di is supposc^d to form lh(‘ reflecting 
surfa(re is very rcisistant. Ho l)eli(m;s that tlui fibers which are 
trausluccmt refract a certain amount of light, and there Ls reflec¬ 
tion also from concave surfac(*s witliin the fiber. 


Lint Percentage.—The ginning outturn, or lint j)erconlage, is 
determined by at Ic^ast three factors: the number of fibers ])er 
unit arc:a of seed surface, tlu^ size of the fibcu's, and the weight 
of th(^ .see^d. The variation of different varieties with respect to 
thes number of fibers ])er unit area of seed surface ha.s not been 
inve.stigateMl thoroughly, but it is known that some of the short- 
sta])le varietie's wth liigli lint percentage do have many more 
fibers i)er sejod than do the varieties with longer staple and lower 
I)er(!entagc\ It is prol)ablo that, in general, the number of fibers 
varies directly with the lint percentage. The size of the indi¬ 
vidual fibers is a factor of relatively little^ importance in its offee;t 
on lint percentage. The long fibe^rs have a small diameter, and 
the short ones are relatively thick; so these charaeteirs tend to 
balance each other. The size or weight of the seed is also another 
imf)oriant factor in determining lint percentage. Varieticis with 
the highest lint percentage have small seeds, whereas some 
varieties with low pcTeicntage have? large seeds. 

Growers arc partial to a cotton that turns out well at the gin, 
and within certain limits buyers prefer staple from cotton that 
turns out well. Although it may be possible to reduce the 
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vitality of seeds by selecting small-seeded strains for a series of 
years in an effort to raise the lint percentage, it has been the 
writer’s experience that, eA^erything else being equal, th(‘ small- 
s(*(*d('d strains an* ])ref(‘rable on ac^^ount of their qui(‘ker germina¬ 
tion, grc^ater eas(i in glutting a stand of plants, higlu'r oil content, 

Tabi.k V.—ItANK OK Varietiks IN LiNT Freocknc’t, Lini' Index, Lini’ 
PER<’ENr\OE, AND Lenctii OK IJNT {After Hodsori) 


Variety 

Hank in 
lint 

fri*(|U(*ney 

Iliink in 
lint 
indiix 

Rank in ! 
lint per- ^ 
e<aitaffe 

1 

Bank in 
lenslb of 
lint 

Bovkin. 

1 

1 

•> 

2 

25 

t'ook. 

‘> 

11 

9 

24 

'rnumpli . 

8 

1 

3 

16 

iloutuluosc . . . 

4 

5 

6 

18 

Clevelaud .... | 

T) 

12 

7 

It) 

C)iristx)pher. 

6 

S 

12 

15 

Texas Bor . 

i 

0 

5 

11 

C\il]i('pp(‘r 

S 

9 

S 

1 

12 

Lone Star 

'.1 

8 

4 

8 


10 

18 

10 

22 

Spriiie.il .... I 

1 11 

1 

/ 

K> 1 

9 

.\eala Nt). 5 j 

1 12 

4 

1 1 

6 

Half ainl Ila.li 

18 

IC) 

18 

20 

Kins. ... 

14 

15 

14 

13 

Ruble(‘ 

15 

14 

15 

17 

How* ten ' 

10 

10 

n 

7 

No ('iioj) 

17 

IS 

IS 

21 

Siin])kiTis 

IS 

21 

17 

23 

Tnee . . 

19 

17 

19 

14 

T)ixie'lrrij)rove(l 

1 20 


20 

10 

Fost(T 

! 21 

20 

21 

5 

TCxprc'ss - 

; 22 

24 

24 

4 

(\»lunil)ia 

23 

19 

22 

2 

\V('bb(T-'19 

24 

22 

23 

3 

Dix-Afiii 

i 25 

i 

25 

1 

25 

1 

\ 

1 


and Ix^lter lint pcM'centago. Rowden, a variety with very large 
seeds, has usually given poor stands. 

Cotton groAvn on rich laud or on land that has been given a 
liberal a})plication of nitrab^ of soda has a lower lint p(Tc<‘ntagc 
than cotton grown on h^ss productive soils. The difference in 
this case is due to the richer lands producing heavier, plumper 
seeds. The better lands produce longer fibers and probably 
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slightly more lint per seed, but this is more than ovorbalaneed by 
the inereaso in the weight of seeds. In tests conducted by the 
wTiter, of 11 diff(iront varieties on four different types of soil, 
the j)laTitings on thii poorer soils gave higher lint jjercentagcis 
consiKt(intIy. In 1923, the average difference was 1.7 per cent. 

C3onsid(uing that there is danger of causing tlie deterioration of 
varieti(*s if selections are made on the basis of lint percentage, 
Cook^' suggests that the weight of lint produced by 100 seeds, 
a lint index, be usc^d instoatl. But it is doubtful if this is of any 
considerable value to cotton br<^oders, since it does not give 
any measure of the yiedd of lint per acre, which is really the 
]jrin(dj)al feature. 

HckIsoii^'-^ suggested the term “lint frequency,” which he 
defined as “the weight in grains of the fiber of uniform length 
produced per square cimtimeter of s(hhI surface.” “Lint fre- 
(lueucy,” however, does not differ greatly from “lint index”; 
only in the former more stress is jdaci'd on seed-surface area. 
Table V from Hudson^- shows the relative rank of certain varie- 
ti(‘S in lint frequency, lint index, lint ])erc(mtage, and lint length. 
A study of this table gives some idea of the relation of these 
different characters. 

Composition of Lint Cotton. —Johnson^^ gives the composition 
of lint cotton as follows: cellulose, 90 per cent; water, 7 to 8 
per cent; wax and oil, 0.4 per ccmt; nitrogenous matter, 0.0 per 
cent; and mineral mattiT, 1.0 per cent. Ahmad and Sen report 
a wax content of 0.23 to 0.47 per cent on 11 Indian varieties 
and one foreign variety studied. The composition of cotton 
fibers is given in more detail in Tables XII and XIX. 
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CHAPTER VIII 


VARIATION, HEREDITY, AND CORRELATION OF CHAR¬ 
ACTERS IN COTTON PLANTS 

A disoussion of heredity and related subjects in a book of this 
typo finds its justification in the followins facts: The amount of 
cotton produced in a field or in any locality dt'piaids on the 
yielding pow('r of the plants grown, 'hhis yielding ])ower is 
influenced greatly by certain inherent traits that the ])lants 
possess. Good-yielding strains may be jnaintained by c()tton 
breeders who choose plants that have these d('sired traits and 
propagab^ from them. They are helj)(!d gn'atly in making their 
choices by a knowledge of the laws of variation. They should 
be able to distinguish b(’tween mere fluctuations caused by 
difference in environmental conditions and really significant 
variations. They need to know what characters are hereditary 
and what laws govern their inheritance. 

Variations.—Mo two cotton plants are exactly alike. The 
differences that the individuals of a variety of species exhibit 
are known as “variations.” Variations are of different types, but 
they may be grouped in two general classes: continuous, or non- 
heritable; and discontinuous, or heritable. The continuous vari¬ 
ations are mere fluctuations in plant characters caused by 
differences in the environmental conditions undcu' which the 
plants grow. The discontinuous variations, on the other hand, 
are not duo to external influences but to some change in the 
gen(!tic constitution of the plants. 

Wild si)ocies of cotton, like the wild species of most other 
plants, are relatively fixed and stable. The variations they show 
are almost all of the continuous type. Cultivated varieties of 
cotton are more variable, the nonheritabh^ variations fluctuating 
through a wider range, and the heritable occurring more fre¬ 
quently. This is partly due to the fact that cultivated plants 
have b('tter growing conditions. They are not crowded by grass. 
Weeds, and other plants, as the wild plants are. They are plowed 
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and hoed, which makes moisture and nutrient elements more 
avaihil)le and more i)lentifiil. Eac.li i)laiit has a better chance 
to show its individuality. 


The heritable 


variations fall into two classes: mutations and 


nc^w combinations of characters resulting from sogn^gation in 
strains of liybrid ancestry. Mutations arc marked ^^a^iations 
in the characters of individuals which are caused by sudden 
changers iii the hereditary constitution of the j^areiit organisni 
or by chromosome aberrations. They will be discussed furtlua' 
in a subsequent paragraph. 

Heritable variations due to the segregation and recombination 
of factors are common in cotton. Varieties and even spech^s 
having markedly different characters are frecpiently allowcul 
to hyl^ridize. The cross brings together various factors that 
Ix'long to the two parents. These factors enter into different 
comlnnations, some of which produce? characters such as are 
found in one parent; some, like ones found in tlie other ])arent; 
whereas there may be still other characters that are different from 
anyt.hhig found in either ])arent. The number of apf)arently 
ind(*pendent characters of cotton plants is large'—probably in 
the hundrexls—and the fae^tors responsible for the^st' characters 
are even givater in numbe'r. With the large number of factors, 
almost innumerable factor combinations are possible. This 
accounts fe)r the) number of various cliaraedeT comlnnations 


found in a fie'ld of cotton. None of the coinmt'rcial varieties of 


cotton is genetically pure, in the sense of berng a pure liner All 
are of more or less hybrid constitution, and it may be e^xpex'te'el 
that segregation will occur frequently and new forms will appear 
often. This may be a help to the cotton breeder in tliat desirable 
new combinations or plant types may be found easily, but it is 
also a disadvantage in that the desirable new strains may not be 
very permanent. 

Humbert and Mogford** studied closely the length of lint in 
all the bolls of a cotton plant and the variation in the progeny 
of this plant. They found variation in lint length to occur in 
different parts of the plant, in different parts of tlie same boll, 
and in the same lock. There was also similar variation in the 


progeny produced ])ut no consistent correlation between the 
variations in length of lint on the parent plant and in the progeny. 
The mean lengths of the lint in parent and progeny were about 
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the Ramo. It was (*onc‘luded that the variations observed were 
due to onvironuiental rath(T than genetic infliu^ne(*s. 

Mendel’s Laws.—The first iiivivstigator to formulate definite 
laws of heredity was Mendel, Avhoso work, publislaul in 186G, 
was brought to the attention of the scientific world in 1900. 
He discovered that genetic factors tend to segregaie in the 
offspring of hybrid i)lants and that the segregation which occurs 
l)etween the meml)ers of oiu^ pair of factors is independent of that 
in others. These tw'o princij)les, Avith certain modifications and 
amplifications wliiclj have since been made, particularly a n'cogni- 
tion of the occiUTence of linkage and of the ojxTation of nuilti])le 
factors, have made it possil)le to understand and explain many 
of the (complexities of inheritance and to put the ))ro])l(nns of 
j)lant brcH'ding on a scientific basis. Most of the important 
types of Mendelian iiilieritance haA^() been found in cotton. 

Heredity.^—It is a matter of common obserA^atioii that a plant 
inhcTits its charac.teristics from its })ar(mts or resembh's them in 
most r(^spects. The tend<!n(*y is for the j)arent forms to be rc'pro 
duc(*d true to type, or very nearly so, and the stability of our agri¬ 
cultural varic^ties depends on this fa(d. 


Mendelian Inheritance in Cotton.—The application of Men¬ 
ders law to inluTitance in cotbm has b(Mm studmd by Kcjarney/ 
Balls,^ Flc'tcher,^ Tyson,^ Harland,® Leak(',^ Leake and Prasad,** 
McLcuidon,** and others. These investigators secured similar 
n'sults in general. If the character was controlled by a single 
factor, as are most of the color characters, simple Mendelian 
ratios were obtained. But with the majority of the traits con- 
sidcu'ed, simple ratios were not found. Kearney' plotted fre¬ 
quency distributions for each of the 39 cliaracters he studied 
in the second generation of a hybrid between Holdon, an upland 
variety, and Pima, an Egyptian variety. But three of his 
graphs are biraodal or multimodal; hence only the throe char¬ 
acters, petal spot, anther color, and mid-lock furrow of the 
boll, showed direct evidence of segregation in Mendelian 
I)roportions. 

Leaf Color .—Simple Mendelian ratios were obtained by Leake,^ 
Waro,'** McLendon,® and the author in the study of the inherit¬ 
ance of loaf-blade color Avhere a rtid-leaf variety was crossed Avith 
one with green leaves. The h\ plants had reddish-colored leaves, 
but the color was not so dense as in the red-leaf parent. 
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Leaf Sha'pc. —Ware/® the author, and others have found that 
a (TOSS of okra-leaf plants with normal broadleaf varieties gives 
an Fi plant that is intermediate between parents in shape. 
The gives simple Mendelian monohyl)rid ratios. 

Hutchinson^^ found much more complicated inheritance in his 
studies of the inheritance of h^af shape in (certain Asiatic cottons. 
H(‘ secured evidence of a series of multiple factors governing leaf 
shape and of a linkage between the leaf-shape characters studied 
and brown lint. 

Short Bravdi. —Kearney^® crossed a strain of Pima Egyptian 
cotton, which had fruiting branches reducc'd to a single internode, 
with normal Pima plants. The Pi had fruit branches of inter¬ 
mediate length. In the second generation, tlnu'e was s(^grt‘gation 
into thr(M; classes: short branch, intcTinediate, a?i(l nonnal, or 
long, branch. The proportions of the s(»venil classes suggested a 
1:2:1 ratio, indicating absence of dominance in the heterozygous 
(H)ndition. 

Pvial Color. —Results obtained from the study of the inherit¬ 
ance^ of ])etal color in cotton hybrids have varied (^onsidc'rably. 
Kc^arney^ found his Fi jdants to hav(^ ])etal (*olor intermediate 
V)etween the light-colored pc'tals of tlu; Iloldon })arent and the 
yellowish ]M'tals of the Pima parent. His F^ plants gave a iiiii- 
modal frequency curve extending from oiu' ])arental extreme^ to 
the other, with the majority of the individuals on the side next 
to the lighter colonel flowers. 

Tyson*’ n^ported coinj)!(d.e dominancii of y(dlow in ihvF i genera¬ 
tion of a cross of white- and y(dl<)w-flowered Indian cottons. 
The F 2 generation showed 156 individuals classed as pale and 
411 classc'd as white. 

Balls'* states that in crosses of upland and Egyptiaii cottons 
the Pi ])lants always haA^e intermediate petal color. Cei-tain 
crosses gaA'C a near ai)proach to the 1:2:1 ratio in the P 2 genera¬ 
tion, but further study of s(^gregation in later gentu'ations indi¬ 
cated a more complex inheritance. From all the evidence he 
secured Balls decided that the petal color of crosses of upland and 
Egj^ptian cottons is controlled by not loss than three pairs of 
factors. 

Petal Spot. —Balls^ reports that a cross of Egy|)tian cotton, 
which has a bright-red spot, or ‘Tull spot,^’ on the <?law of the 
petal, with upland, which has no spot, gives an intermediate P 1 . 
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In the Fij the spot is smaller and has a vaguer outline than in 
the PJgyptian parent. Some of Balls's crosses gave an apj^roxi- 
niatiou of the 1:2:1 ratio in the F^t as, for instance, 23 full spot, 
42 intermediate, and 31 spotless; in other crosses, tlie numbers 
were much different, as, for instance, 2:40:115. Balls says: 

The only decision at which we (lan arrive with certainty is that tlio 
presence or absence of the petal s])ot in these Egypto-Arnerican crosses 
is not determined by a single pair of allelomorphs. 

Ijcakc and Prasad*^ reported coin])Jete dominance of petal-spot 
color in th(» Fi in a cross of ('him^se cotton without a ])etal si)ot 
and an Indian c<)tton with one. 

iMcL('iidon‘* (*onsid('r(Hl the petal spot to be intermediate in 
lh(^ Fi of a cross b(‘t\v(K‘n Sea Island and upland cottons; most 
of Ills Fi progenies showed a ratio a])proacliiiig 1:2:1. 

K(?arney^ fouiuj the pe1,al spot in the F i of tln^ Holdon X Pima 
hybrids he studied to he dominant but reduced in mze. The 
Fi generation gave a very close api)roa(di to a 3:1 ratio. 

A nlhcr Color .—Hybrids of Egyptian and upland vari(daes 
made by Balls'' showed the Fi anther color to be intermediate, 
and a true 1:2:1 ratio was obtained in the Fi generation. No 
exceptions were iK)t(Hl in la1,(a’ generations. 

Kearney^ scemrod only ])artial dominance for the yellow color 
in the Fi of the Holdon X Pima cross he made. The Fi gave 
some evidence of bimodal distribution. 

Boll-lock Number —The average number of locks to the boll in 
the Fi generation in the Holdon X Pima hybrid studied by Kear¬ 
ney^ was exactly intermediate bctw'ern the avc'rages of tlu; par¬ 
ents. The Fi generation gave a unimodal distribution, which 
indicated tliat several facitors were active in determining the boll- 
lock number. Balls^ secured similar results when studying this 
(‘haracter. 

Boll Shape .—Boll shape is not due to a sijigle factor but is 
detf'tminod by several factors. Kearmiy/ using ratio of diam¬ 
eter to length as a character index, found the metm of F^ to 
be intermediate between the means of the parents (Fig. 40), 
though the Fi frequency-distribution curve did not show clear 
segregation. This probably indicated a series of multiple factors. 
Balls3 secured similar results in his studies of this character. 
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Pici. 40.—Rolls of the parental and hybrid cotton plants. (1) The Hoklon 
parent, showing the relatively large maximum and apical diaiiiotors, almost 
complete absence of a beak, short mid-lock furrows, light color, and smooth 
surface, tlwj oil glands being very inconspicuous, (2) The first-generation 
hybrid, intermediate in shape, relative diameter and character of the surface, 
but resembling the Pima parent in having a well-developed beak and no mid-lock 
furrow. (3) The Pima parent, showing the relatively small maximum and apical 
diameters, conspicuous beak, absence of a mid-lock furrow, dark color, and 
pitted surface. (4) to (18) Second-generation hybrid individuals, showing 
variations as follows: (4) The most uplandlike; (8) the most Pimalike; (4) and 
(5) very light and very dark colored; (5) and (6) beakloss and strongly beaked, 
(9) and (10) very smooth and very rough surface; (11) to (16) extreme variations 
in shape; (17) and (18) very small and very large; (7) and (9) presence of mid¬ 
lock furrow in different degrees; (IG) and (IS) termination of the lock furrows 
at considerable distances from the base of the boll, (After Kearney.) 
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Fiber Length, —McLendon,*’ in crosHCs between Sea Island and 
Cook and between Sea Island and Hastings Big Boll (Cook and 
Hastings being upland short-staple varieties), secured intcrniedi- 
at(i fiber length in the first generation. The sc'cond goiH'ra- 
tion s(igTegated into about three-fourths long to one-fourth 
short. 


Balls \\ith crosses between Egyptian and upland varieties, 
obtained results similar to McLelldon^s.*’ In a cross of ICgypiian 
Afifi with a short-staple upland variety, Fi jJants wen* obtained 
whicli had a staples length gn^ater than the Afifi pa^ent^s. The 
writer secured a similar intensification in Fi hybrids of a cross 
between Trice and Triumph, both upland short-vstaple varieties. 
The hybrid had staple } s inch longer than eith(T parcMit. 

IntheHoldon X Pima cross, Kearney’obtained Ei plants with 
a iiieaii fibcT length nearly equal to the mean fiber Itmgth of the 
long-fiberod Pima parent. His F 2 plants gaA'e a unimodal curve 
whi(;h was nearly syniinctrical. 

Fiber Color, —First-generation hylnids of a (^ross made by the 
writer between Cleveland, a short-sta])lo vari(dy with white 
lint, and the so-called “Kankeeii” cotton, a short-staple variety 
with brown lint, had uiiifonn brownish, cream-colored lint, 
intermediate between the two parents in color. Selfed seed from 
the Fi plants gave an F 2 generation which segregated in almost 
an (ixact 1:2:1 ratio. Ware’*’ secured almost identical results 


from a like cross. 


Balls^ crossed browri-linted Egyptian vari(^tios with uplands 
having white lint. The first crosses showed an intermediate 
cream-colored and an F 2 with 12 brown, 21 crf^aniy, and 1J 
white. The browns and whites bn^d true up to the fifth genera¬ 
tion, while the creamy-colored ones broke up. Later crosst's 
made by Balls gave more complicated restilts. 

Seed Fuzziness. —McLendon, from crosses of smooth- and 
fuzzy-seeded varieties, reports fuzziness dominant to smooth¬ 
ness in the F\ generation. In the Fi generation the ratios ranged 
from 1:1 to 18.6:1 for different crosses. This indicates that 


segregation is complex. 

Kearney’ found the fuzziness of the Holdon parent to be 
dominant over the smoothness of the Pima parent in the F\ 
plants. The Fi generation gave no evidence of definite segrega¬ 
tion (Fig. 41). 
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Winters, in some unp\iblished work on the study of fuzz inherit¬ 
ance, finds indications of a single factor difference, with the fuzz¬ 
less character dominant. H<i says in a personal letter, “There 
exists a fuzz pattern character which may be confused with 



41.—Seeds, after removal of the ti)>er, of the parental and hybrid cotton 
plants, (a) The lloUlon i>areiit, havuiK the seed completely covered with long 
white fuzz; (h) the Pima parent, having the seeds partly eovored ^ith short 
greenish or brownish iiizz: (r) and id) tin* fuzziest seeded and the smoothest 
seeded aocond-gencratiori hybrid plants; (<) the first generation hybrid, having 
the seed completely covered with long green or white fuzz. (After Kiarnry.) 


the fuzzlcss characttir. This beliaves (luite differently and may 
account for the varying re.sults.’' 

Balls/'* in discussing the inheritance of seed fuzziness, says: 


In crosses of any Egyptian with American upland, wc meet with com¬ 
plications. The entire fuzz is domiuaiit, and the has given such 
15:1 ratios of “entire:slight,” as 97:6, 180:11, etc. 


Kcamcy^^ more recently made a rather thorough study of the 
inheritance of fuzziness in crosses between fuzzy and fuzzless 
strains of Pima Egyptian, bottveen fuzzy and fuzzlcss strains of 
upland, and between upland and Pima, using the same strains 
in more than one combination. He found that crosses within 
the Pima variety shoM^ed the fuzzlcss character to be dominant 
in the F\ and a near approach to a 3:1 ratio in the The same 
results were obtained when a smooth-seeded upland strain was 
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crossed with a fuzzy-seeded strain but, when the fuzzy-seeded 
upland was crossed with the fuzzlcss-sooded Pima, the fuzzy 
character was dominant, and the Fz showed approximately one 
smooth-s(jcded i)Iaut to tiiree fuzzy. When the fuzzy-seeded 
Pima was crossed with the smooth-seeded upland strain, the 
smooth-seed (character was dominant, and the Fz g(meration con- 



Fio. 42.—Cotton flowera showiiiK stamens and pistil. The first flower in tho 
ui)i)or Icrt-haiid corner of the figure is from upland cotton; tho last ono in the 
lower riffht-liand rrorner is from Sea Island; the rest are from hybrids between 
upland and Sea Island. 

tained 12 smooth-seeded plants and 0 fuzzy. This work indi¬ 
cates that fuzz inheritance is mainly of th(5 simple Mcndelian 
type, but tho influence of the factors for smoothness and fuzz 
varies in different combinations. 

Inh eritance of Other Characters.—^Thc inhc^ritance of a number 
of other characters of tho cotton plant has been studu^d by 
Kearney,^ Balls,McLendon,® and others. These additional 
characters include leaf shape, color of fuzz on seeds, prevalence 
of glands on different jiarts of plants, pitting of boll surface, 
pistil length, stamen h^ngth, calyx dentation, etc. (Fig. 42). 
The results obtained did not differ materially from the ones 
outlined above, except that perhaps, in general, the segregation 
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was not so definite There are many other characters that have 
not hovn carefully studied. 

Inheritance of Quantitative Characters. —The inheritance of 
quantitative charactersj such as size, weight, and height, is of 
iniieli iin])ortanc(i, economically considered, for valiums are largely 
dc'lerminod by the quanLiti(’S ]>rodu(i(‘d. The iuheritamie of 
(juantitativc^ traits is difficult to study because', as a rule, each 
character is uruhn* the control of sevc'ral factors, and l^ecause the 
characlers an^ subject to noiiljcritablc; fluctuations caused by 
differ(*n(*(*s iu environmental conditions. Th('S(' fluc-tiiations may 
be wide utuI such as to reiuhn* the placing of individuals in proper 
classes difficult. It was lliought at first thtii (piantitative char- 
act('rs did not follow Menders law in tlieir inluaitance, since for 
most chara(*t(us there se(Mn(^d to be a (*ontiiiuous graduation in 
the hybrids from oiu' parental form to that of the otlier. After 
it Avas discovf'red that two or Jiiore factors are lUM^t'ssary, in 
some cases, for the ])r()(lu(*tiou of certain simiflc' (‘liara(‘ters, it was 
but a stf'p to MHO this information iu working out tlu^ inheritance 
of quantitative traits. 

Coin])aratiA'cly little work has b('c*n done on an analysis of 
quantitativ(‘ characters in cotbni.. Kearney,^ how('V(*r, shoAVs 
clearly that they tend to resoinl)le, hi their inluTitance, similar 
traits in otlu^r plants, th(' Fi of a cross between Iavo pure parents 
tending to Ix' more or less inteniKMliato ])etweoii them and no 
more A'ariable than <Mth(T, but the Fo shoAving a greatly increased 
variability, thus iiidie^ating the oecurnnice of segregation in a 
groui> of multiple factors. In a cross between the lloldon and 
Pima varieties, for example, Kearney finds that the mean fiber 
hmgth of the former is 2.1 units, Avith a standard deviatioji of 0.5; 
of the latter, 7.4 units, A\uth a standard deviation of 0.6; of the 
‘hybrid offspring (Fi), 6.6, with a standard deviation of 0.7; and 
of the second-hybrid generation (F 2 ), 5.0, with a standard deAda- 
tion of 1.5. 


Linkage of Characters. —It is the common belief among stu¬ 
dents of heredity that the physical basis of each hcireditary factor 
is to l)e found in the chromosomes of the cell nucleus. The 
chromosomes are fairly permanent structures, each species or 
variety of plants having a regular number in its cells. Since the 
number of hereditary factors belonging to an indiAudual, either 
plant or animal, is usually seA^eral times the number of its chromo- 
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aomes, it soems eA^ident that certain factors must oct^ur together 
in the same chromosome and be transmitted together, or linked. 
That this is true lias l^eon well dcMnoiistrated by Morgan and his 
associates in their l)reeding ('xpcrinunits and cytologi(^al studies 
with the fruit fly Drosophila, This insect has only four jiairs 
of chromosomes, but more than 300 factors have been idcuitified, 
most of which have been proved to bo linked. 

In cotton, ac(*ordirig to tlie studi(^s of Denham and Beal ts(H‘ 
Cha]^. VUl), there are 26 chromosomes. Since th(^ genetic fac¬ 
tors in cotton are doubtless far more numerous than this, there 
must be many cascss of linkage Ix^twecm factors. But little atten¬ 
tion has been given this subject hy stud(mts of h(*redity in cotton. 
Tliadani^^ has obs(Tved what he considers well-defined linkage 
})(*t\v(H‘n certain factors. A iiak(*(l-seeded (A), spars(‘-rjut('d (b) 
Auiri(ty was crossed with a fnzzy-so('ded (a), abundant-linted 
(B) variety. A nak(al-seeded, abuiidant-linted typo M'as 
obtained in the Fi gemeration. In the F 2 g(*n(Tation, the 
segregation w'as as follows: 103 AB:54 Ab:5ZaB:i)abj thus 
indi(\ating that there is linkage lietween these two pairs of fa(d,ors. 

Hut(‘hinson,“*^ as w^as mentioned above, found linkage b(4we<Mi 
certain g(Mies for leaf >shape and for brown lint. Harland-' 
reports linkage })etween green lint and crinkled leaf and lietween 
red coloration of (‘(U’tain types of upland and the cluster habit of 
some upland cottons. 


Mutations in Cotton.—As was mentioned on a previous page, 
mutations are heritable variations which are not the result of 
segregation and recombination of gtmctic factors. They are 
marked by the sudden apiiearance of new forms among the prog¬ 
eny of pure races. The mutant may difftw from oilier indi¬ 
viduals of the progeny in respect to but one trait, but often it 
has several rather striking character differences. 

The cause of mutations is not weU known. They may be due 
to alteration in the genetic factors of body or germ colls or to 
deviations in the nnmbor of chromosomes. The first class is 
, probably the more important. 

In common with most other cultivated plants, mutations occur 
in cotton, but it is a (jucstion as to how frecpient they are. 
Because there is hybridism in the ani^estry of most cotton vari¬ 
eties, it seems r(;asonablc to believe that many of the new forms 
or types that appear in cotton fields are the result of segrega- 
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tion and new combinations of factors from parents that were 
hybridized in previous generations. Whether the new forms 
arise from mutations or from hybrid segregation is very difficult 
to determine, but it appears probable that mutations may be 
expected in cotton as frequently as in other cultivatc'd crops. 

A number of new forms or types have appearcid and l:)ehaved 
in such a way that they fit the definition of mutants. Kearm'y^^ 
offers the following argument in favor of the theory that certain 
new strains or varieties of cotton have originated as mutants: 

(1) The derivation of each from a single plant discovered in a field 
of very different cotton; (2) the distinctness of their botanical characters, 
especially in the recently devciojjed Nubari and Hakellaridis (Egyptian 
varieties); and (3) their tendency to remain uniform. 

In the cotton-bre(^ding fields of the Mississippi Experiment 
Station, several distinct and unique plants have been found, 
from some of which new strains or varieties have been deweloj)ed. 
One appeared in a field of Lone Star, the sel(M‘ted plant being 
designated as "Lone Star-132/’ Tins n(‘w plant (lifT(T(Ml from the 
plants about it in habit of growth, being rather tall aiul narroM^; 
in shape of leavers; in size and shape of boll; iji lint longtli, being 
about ]s inch longer than that the other plants; and in lint })er- 
centage. The other plants liad a rather high lint percentage, 
running about 35, wln^reas tlie now vari(‘ty ha<l a low lint ])er- 
centage, running about 28. Progenies grown from this plant 
were unusually uniform, considering the fa(‘t that the original 
plant and progenies were subject to oixm pollination. The now 
variety developed from this jdant was uniform as long as it 
was grown (about *4 or 5 years) and yieldtxl well, but it was 
discarded on account of some undesirable ([ualities. The 
original appears to have been a mutant. It resembled no 
known variety. 

Another remarkable plant appeared in a field of lCxi)ress cot¬ 
ton, from which was developed the strain ExpreHs-432. This 
plant also differed from the other plants of the field by marked 
characteristics and gave rise to a well-defined, uniform new 
strain which is grown commercially. It has b(^en grown 10 years 
and is still essentially uniform. It possesses certain characters 
widely different from the parent variety and different from others 
known. Numerous selections made from the 432 strain have not 
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proved to bo an iinprov(*inent over tho original. Koarney^^ 
reported similar <'xperi(‘nce M'ith selections luado from Pima 
cotton, which is thought to liavo originated as a mutant. 

In 1930, the writer found a peculiar plant with irregular 
rounded loaves growing in a field of Exprcss-317 cotton—an 
upland variety with normal foliage. Seed of the round-leaf 
plant were saved, and progenies grown from 1931 to 1936. It 

p* ' ' . .. « - . , • 

! 

I 



Fio. 42.4.—Roimcl-Ioaf plants arc shown in tho coulral juirt of the incturc and 

normal broad-leaf jdants on eilher side. 


was found to l>re(*d true to the original type. The plants 
possessed an unusual habit of growth (Fig. 424) and rather 
.striking boll aitd lint eharactius. Tliey did hut very little Idoom- 
ing until late in tlic season, when they Idoonied profusely. The 
plant found in 1030 was evidently a welI-d(‘fin(Kl mutant. 

A large nuniljor of the present varieties of upland cotton have 
been developed from certain unusual individual plants. Lone 
Star, Triumph, Webb(ir, and Express may be mentioned as 
examples. 

Each of the more important recent Egyptian varieties is 
regarded by Kearneyas arising from a mutant—“from an 
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individual plant that showed an abrupt and definite change in 
the characters expressed.” Four distinct mutants have a])peared 
in tlie plots or fields of J^gyptiaii (‘otton grown in Arizona. Two 
of these gave rise to Yuma and Pima, commercial varieties of 
considerabhi imi)ortance. 

Cotton seed and flower buds have been treated with X rays 
by llorlache^r and Killough^^ and by others in an effort to produce 
mutations artificially. Plants grown from treated seed have 
shown many al)normalitics in form and growth. In some cases, 
the plants dicnl after emerging from the ground. Most of the 
cliungtjs secraed to bo in the nature of deficiencies. In some eases, 
the iK'w forms reproduced themselves in a later generation and 
may b(' (considered as mutations artificially produced. _ Horlaciher 
and Killough obtained some mutations that may be classed as 
rc'trogncssive and some that were apparently prognissive. The 
cliangc of a forked-leaf (okra-leaf) strain to a normal-leaf type 
and the change of a strain with vinescent yellow leaves to a 
normal green-leaf tyj)e may be considered examples of progressive' 
mutations. The investigators say: 

Seeds containing embryos known to be heterozygous for leaf shape 
were x-rayed and plants grown from tlicse. The bolls from these plants 
were solfcd aiid the individual boll progenies grown sej)arately. Normal 
segregation for leaf shai)e gave 1 normal leaf, 2 intermediate leaf, 
1 forked leaf. A mutation from forked to normal in a branch of the 
heterozygous plant (Nn to NN) would produce a boll from which the 
progeny would all liave normal leaf shape. Likewise a mutation from 
normal to forked (Nn to nn) would produce a boll from which all the 
])rogeny would have forked leaves. A total of 525 individual boll 
progenies were grown. Among these a number of bolls produced only 
normal leaf progeny, and a few produced only forked-leaf progeny. 

Bud Mutations. —Bud mutations are common in many species 
of plants, but not many have been found in cotton, Hutchin- 
son^^ reports that a plant of Gossypium arborcum, ycly, Burma, a 
laciniated-leaved strain, growm at the Cotton Research Station 
in Trinidad, gave rise to a broadleaf bud mutant. 

Singh, of Cawnporc, India, in a persc>nal letter to the writer 
mentioned what appears to be a bud mutation. A hyljrid plant 
in his genetic plots had one branch with green leaves, yellow 
flowers, and spotless petals. Other branches of the plant had 
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red leaves, red flowers, and spotted petals, which were nomial 
for the crossed strain. 

Apparc'iit bud niutatious have aiipeared on several plants in the 
progenies of the round-leaf strain mentioned above. These 
appear in the form of a branch bearing apparently normal leav<'s 



Fiq. 42B.—Round-leaf plant with a branch bcaniiK apparently normal broad 

leaves. 


and flowers (Fig. 42/i). Seed from solfed bolls on these brainthes 
have, however, produced only round-leaf plants. 

Correlation of Characters in Cotton. —Tlu^re are stiveral 
characters of cotton plants that are geiu^rally (^onside^ed to be 
positively correlated or connected in some way in their inherit¬ 
ance. Among the most common ones are: 

1. Large bolls and large seed. 

2. Long staple and small bolls (some of the long-staple varie¬ 
ties of recent origin, like Webber, for instance, havci apparently 
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large bolls, but the seed cotton within does not weigh in propor¬ 
tion to the boll length and diameter). 

3. High lint peroentago and short lint. 

4. Large seeds and low lint j)orceutage. 

5. Small seeds and high oil content of seeds. 

6. L(;ngt}i of stem axis and branchc\s and dat(' of maturity. 

On the otli(?r hand, there are several oharactcirs that ai)pear to 

be antagonistic, or negatively correlated. These are listed by 
Duggar^^ as follow's: 

1. lOxtrenn; earliness is opposed to large bolls. 

2. Extreme (iarliness is usually not associated with tlie liighest 
yields of lint, except when the fruiting season is shortened l)y 
early frost or by the presence of the boll we<n'il. 

3. Great length of lint excludes the probability of a high per¬ 
centage of lint. 

Although statements have often been made concerning the cor¬ 
relation or antagonistic relation of several of the aforenH^niioned 
characters, Uktc has Ixhmi a scarcity of reliable data on the sub¬ 
ject. Characters were said to be (‘()rr('late<l, but no statist,i(ial 
data AVi^re given to pi’t've it. Within t.he last few years, valuable 
data on the subject have Ixhmi pul)]ishfxl by Kinivncy,^ Dunlavy,- 
and llodsoii.i^ Tlicar ])up('rs give statistical data on the eor- 
n^lation of a larger number of the characters of cc)tt.ou i)lants, 
but only a limittKl amount of this information is of direct agricul¬ 
tural valu(\ 

J^lant brtxxlers must dejKUid largely on the physical eharae,t(Ts 
exhibited by pliuits as a guide; in making selections or in isolating 
new strains. But it is often impossible to tell by ohseu’vation 
alone what character combinations will be best or Avill hnsuII in 
tlie most productive progenies. A certain amount of aid may 
be gained from correlation statistics, if available. On this sub¬ 
ject, Babcock and Clausen’® say: 

Biometricians consider the correlation coefficient the most powerful 
tool the agricultural investigator can huya, since it is a most excellent 
measure and is ai)plical>le to an iimuonsc range of variables. Reiiiem- 
l)ering that this constant is an index of the mutual relation that exists 
between the A^ariations of any tAvo characters, Ave realize^ that, if it is high, 
it indicates that they are in some way (‘losely related, and, if it amounts 
to unity, it shows that one is the cause of the other or else both are the 
result of the same causes. 
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From Hodson’s^'^ work it seems that the degree of correlation 
betw'eem certain characters of the cotton plant varies consider¬ 
ably with the variety used and with climatic or other conditions 
prevailing during different years. 


TAJiLE VI. - CoitUKLATIOK BETWEEN^ CUARACTEUR IN 167 iNDIVIDUAIi 

CoT'rON-PT.ANT Se1.E('TIONS, ToOETHKR 'WITH MkAN, STANDARD 
DeVI'VTION, and (U)EFKieiKNT OF V-XUIAUITJTY {AfUr Diiuhivij) 
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Tal)lc VI, aftf*r Dnnlavy,- gm*s tho correlation existing 
between a number of different eliaracters in a Texas cotton. 
The variety is not named, but it i*s taken to be one of tho Texas 
big-boll medium-staple eottoiLs, since they arc the principal 
cottons grown in that state. The data wciro taken from choice 
plants selected for progeny-row work. The number used ranged 
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from 70 to 167. The fact that only select plants were used limits 
the application to such plants. 

Most of th(? (iorrclations Dunlavy^ gives are significant, and a 
numh('r of them ani of interest and of direct value. Among the, 
most interestirig, agricMilturally considenid, are: stai)le length and 
lint percentage, a rather liigh negative corn^lation being shown; 
W(‘ight of scHul and hnigth of staple, a rather high positive cor¬ 
relation (th(‘ lighter s(‘(*ds 1 ut(* probably teiuh'd to be defective; 
or undev(*l()ped and liad shorter staple); weight of seed and lint 
]K;rcentage, a high negath^e correlation, as was to be expected; 
lint index and w(;iglit of sc^ed, high positive (lorrelation; boll siz(^ 
and stapl(‘ hnigth, medium-high positive corrc'lation (tlu^ bett(T 
develop(;d bolls within the variedly had })(;tter staple length); 
boll siz(‘ and lint i)(;rcentage, rather Iiigh lu^gative correlation 
(the larg('r bolls had largen* seed, hence 1ow<t lint p<Tcentag(0; 
boll size and w(aght of se(Hl, liigh positive corifOation; boll size 
and lint index, high jiositive (torn^lation (the larger se(;d in the 
large bolls had mon* lint on individual seeds); per cent five-lock 
bolls and boll size, high positive eorrelation. 

Table VII, adapted from Kc'ariiey,^ shows significant correla¬ 
tions for a large number of cJiaracters. Thest* data were col¬ 
lected from 182 se(‘ond-gen(Tatioii hybrid ])hints of tlie Holdon 
X Pima cross. Although this list of correlations is a long one. 
none is between tlu' same pairs of cliaract(;rs studied by Dunlavy. 
Comparison is, consequently, not possible. 

The correlations in Kearney's list most interesting to cotton 
growers are boll length and fiber length, which gave a small 
positive correlation, and boll diameter and lint index, which gave 
a somewhat higher positive correlation. 

Hodson^* gives data on the correlation of characters of several 
varieties of cotton grown in Arkansas, namely, Trice, Foster, 
Express, Triumph, and all the varieties grown in the variety 
tests two different years. Data were collected on 5 differcuit 
years. This work is interesting in that it shows mucli difference 
in correlation of the same pairs of characters when found in 
different varieties or in the same variety in different years. 
In most instances, the correlation coefficient was too small to 
be significant. Larger numbers might have given more consist¬ 
ent results for different varieties and perhaps for different years. 
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Table VII.— Coefficients op Couuelation in the Second Generation 
OF THE Holdon-Pima Hybhid WuiCH Ahe Hecardkd as Skjntficant 


Character pair 


Axis length and— 

Internode liuijd'h. 

Internode nuinbor .. 
Fruiting-bninch length 
Fruiting-braneh intor- 

iiode. 

Pedicel length. 

Fiber color. 

Internode leiigth and— 
Internode lunnlxT 
Fruiting-braneh length 
Fniitiiig-braiich iiitcT- 

node. 

Leaf length. 

Pedicel Icngtli. 

Internode niunlxT and— 


Fruiting-braneh length 
and— 

Fruiting-braneh inte,r- 

nodc. 

Pedicel length. 

Boll diameter. 

Leaf length and— 

Boll diameter. 


Correlation ! 
coefficient 

(^haracter pair 

Correlation 

eoeftieient 

+0 831 

Corolla length and— 
P('tal color. 

+0.214 

+0 715. 

IVtal .spot . . . 

+0.244 

+0.G20 

Stamen letiglh .. . 

+0.242 


Pistil lengtli.... 

+0.470 

+0.226 

1 

Petal (olor and 


+0.218 

Fiber length. 

+0.277 

+0.178 

Staiium length and— 
Anther color ... 

-0 254 

+0.300 

Pistil hmgth . 

+0.197 

+0.51)6 

Boil diameter. . 

+0.180 

+0.307 

Pistil length and— 


+0.109 

Lock number.. .. 

-0 182 

+0.259 

Ijock nuinb(T and— 
Boll diainctcT. 

+0.202 

+0.38S 

Boll length and— 

Boll diametiT.... 

+0 289 


Fiber length.. . . 

+0.175 

+0.362 

Boll diameter and— 



+0.183 

+0.182 


+0.205 


Lint index. +0.214 


Fiber length and— 
Fiber color. 


-0.230 


Pedicel length and— 

Bract length. +0.208 

Bract number of teeth +0.187 


Bract length and- 

Boll length. +0.186 

Boll diameter. +0.187 
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Among the most interesting of the significant correlations 
obtained by Hodson were the following: 

1. Numb(ir of base limbs and number of bolls per plant. This 
gav(i a i)ositive correlation for every variety every ye'ar studied. 

In 1917, when Foster cotton was used, the correlation coeffi¬ 
cient was 0.4348 ± 0.0938. 

2. Number of days from planting to open boll and height of 
plant. 

This gave a positive correlation coefficient of 0.4012 ± 0.0817. 

3. Tint percentage and weight of seed. The* correlation was 
negative every year except one, the figun^s being too low' that year 
for them to be significant; in 1917, the correlation coefficiiiit w^as 
—0.4007 + 0.0818. Diuilavy^ scnaired a negative correlation 
of —0.529 ± 0.0376 for thesci same characters. 

4. Length of lint and lint ])ereentage. The correlations wxac 
all negative and mostly low. In 1918, the cocfficiciit was 
—0.2445 ± 0.0680 for the short-staple varieties and —0.6146 ± 
0.0409 for both short- and long-staple varic'ticNS considen'd as one' 
l)Oinilatioii. The latter figures are similar to ones obtained by 
Dunlavy-for the same characters, —0.445 ± 0.0419. 

K(‘arn('y,“'^ in a i)a})er inore recent than the oiu' imiitioninl 
above, giv(*s furtlaT data on tlui correlations of l)oll, s(mhI, and 
fiber eharact(!rs of cottons that he has studied, and he gi\'es also 
a i/*sum6 of the more important work of other investigators. 
Killough and Hafner-'’ report Jiegative eorrelations betw'(‘en yields 
of lint and length of lint and also betw^een length and ptM’eentage 
of lint. They obtained positive eorrelation betwcfMi lint yield 
and percentage, but the corndatious were not liigh. Griffee, 
Ligon, and Brannon*'^*'’ studic^d correlations in upland cotton 
grown at Stillwater, Okla., and some interesting relations were 
observed. Yield of s(vd cotton, when considered in ndalion to 
other characters mentioned Ixdow, showed correlation eoeffieients 
as follow^s: Ic^igth of slerii intcniode, —0.573 ± 0.101; area of 
the largest leaf, —0.379 ± 0.133; number of vegetative braiiches, 
—0.458 ± 0.122; lint length, —0.465 ± 0.121; lint percentage, 
0.522 ± 0.113; yield of lint, 0.864 ± 0!039. 

Metazenia in Cotton, —By inetazenia is meant the influence of 
pollen on tissues of the mother plant. Harrison^^ j)ollinated 
flowers on certain Pima Egyptian plants with pollen from Hojn 
cotton and flowers on other Pima i)lants wnth Pima pollen. The 
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Pima variety has staple aiwut 1 •'s inehes in ieiiKt li, while the Hopi 
is about T's ineh, and tltere is a diffenniee of about 18 days in 
the boll period of tlie two varieti('s. '’J''he boll ptuiod of flowers 
on Pima plants tliat had be(ni ])o]linat(‘d with Hopi ])ollen aver¬ 
aged ] .1 days short(‘r than tlu* flowers ])ollinatod mth Pima ])ollen, 
and there was a significant reduction in length of lint of a full 
* j r, inch as a result of IIh^ jmllination with Hopi pollen. Other 
(diaractors studii'd sliowed similar ('ffects. 
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CHAPTER IX 


COTTON BREEDING 


All offorls put forth to hcUt'r or improve lierciflltary qiialilios 
of cotton plants may he considered cotton bn'edinf!;. 'VIm' cotton 
plant is susceptible of beinn chanf>;('d or mohh'd to tit a vaiiety of 
conditions or to ])roduc<‘ a vaiE-d ])roduct. The breeding or 
j)rodiiction of desirable varieties that yield well and have an 
('xcellent (piality of fibiT is a very important part of crop 
])rodnction. 

History of Cotton Breeding.—It is imjwssible to say who was 
the first, cotton bi(‘cder or where the work first start,e(l, as more 
or less work on cotton improv(‘m(‘nt has b('en carried on since 
early times. The Danish colonist Rohr, mentioned by Watt,' 
j)robabiy did some technical cotton-breeding work on the island 
of St. Croix about 1790. In his book, W'hich was published at 
that time, he speak.s of methods h(^ used in the seh'ction and 
hybridization of cottons. The introduction of Junud’s jjlant. in 
1820 (see Ch.ap. I) may be con.sidenid the real bc'ginning (jf 
cotton imi)rovement W(jrk in EgyiA. From that date until the 
clo.se of the century, new' or imjn'oved varieties were iutroduc(!d 
from time to time, but distinct advances as a result of scientific 
breciding work W'ere not made until aft('r ]tK)4. 

S('a Island cotton was introduced into the mainland of Nort,h 


America about 1786. It is said that tin; plant at that time was 
pc'nmnial, larger than it is at pre.sent, and le.ss productive. The 
growers early learned that by choosing the best plants, or the 
ones that best suited their needs, and propagating from them, 
they could grow more profitable crops. Consequently, they 
.selected seed from the most compact, most productive plants, 
with the longest and finest staple, and continued the selec¬ 
tion from year to year. As a result of this work, the plant was 
changed to an annual, made more productive, and the fiber 
' was improvenl in length and character. But breeding work 
must be continued to hold the variety up to the high standard 
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of excellence tliat it has attained, that of being the finest cotton 
in th(^ world. 

Upland cottons were introductul into Virginia and other south¬ 
ern eoloni(^s so()n aften* tluar founding. N(‘w varieties originated 
from time to time, and some good improvonKmt work was done 
by a nurnlxT of iikmi intere.st(Hl in cottons, among whom J. B. 
Allen, of Port Gibson, Miss.; W. A. (’ook, N(^wman, Miss.; 
John Griffin, Gre(mvill(‘, Miss.; T. J. Xing, Loiiisburg, N. C.; 
J. A. Ik^terkin, Fort Motte, S. C.; and J. R. Cleveland, ytratton, 
Miss., may be iiKuitioned. 

Tlje year 18*.18 marks tlu^ bt^ginning of scientific cotton breeding 
in th(i United Rt-atc^s. That yt^ar Dr. Herbert J. Wel)ber starbul 
cotton l)r(‘<iding for llu* U. S. D(‘}>artment of Agriculture. Meth¬ 
ods in use l)y tli(‘ growers of S(vi Island cotton w(to studied, 
iinj)roved, and adapbnl to the bre(‘ding of ujJand cottons. 

Other bre(;ding nu^thods, which included hybridization and 
a(a‘limatization, were devOopinl. Th(‘ majority of the most 
vahual varieties grown at ])resent wc’ni (‘itlua’ ])roduc.ed l)y Dr, 
W(4>ber or liavc* ])een originatc^d by some of his asso(dates in the 
U. S. Dej)artment of Agriculture or l)y his students. 

Prioi’ to 18^18, sonu' cotton-hnn^ding work was done at several 
of th(' (^x[)('rim('nt stations, but most of the work was not exten¬ 
sive, and but little of permanent value cairns from the elTorts. 
Mell and Newman, of the Alabama Station, re})orted by Ware,*'^ 
did some cotton hybridization work in 1886; and Speth, of the 
G(H)rgia Station, crossed some c.ottoiis about 1889. Some selec¬ 
tion work was started by Nc^wmaii at the South (Carolina Station 
and by Bain at the Temu^ssee Station about P)00. A limited 
amount of breeding work was started by the Texas Station also 
about 1900. 

Between 1900 and 1910, scientific cotton breeding was started 
by the Pedigreed Seed Company of Hartsville, S, C., and by 
Clemson College in South (Carolina. The Mississippi Agricultural 
Exi)eriment Station started breeding work in 1910, and since that 
tiling experiment stations in s(weral other states have started 
similar wmrk. Several comnu^rcial sc'od-breeding plants have also 
been establish('d. Some of these do careful breeding work and 
put out a supply of well-l)rod seed. Thos(^ seed companies are 
especially helpful to the cotton growers, because tluy produce and 
make available! quantities of pure, high-class seed. The U. S. 
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Departinout ol’ Af^ricultiin^ and the state experinient stations 
originatt* good varietif^s aiitt grow a small amount of good sc'cd, 
but they lack facilities for jn'oducing the latter in (Hianlity. 

The Object of Cotton Breeding. —As was pointc^i out in C'hap. 
Vm, many of the varieties of cotton grown at the pre^sent time 
are of hybrid origin, or constitution, and an^ consetiuently subjc'ot 
to much A'ariation. Many of tlie A^arying fonns i)ro(luced an^ 
inferior, and they cause a gcmeral dot(a*ioratioii of the whole ))opa- 
latiou of i)lants. Breediiig work is necc\ssary to hold varietitis 
up io their present standard or condition, to say notbing of 
improvements. Tlien; is room for definite improA cnuMit in th(^ 
character or qualities of all cottons. They may be clianged so 
as to be better adapted to the (-nvironmental conditions whert* 
tlu'y lii'i) grown; they may be made earlier; 1h(‘ yield may b^^ 
incr(‘as(»d; the lint perciuitage improved; the lint imj)rov(Ml in 
spinning cpialities and length; the lint imj)rov<Hl in uniformity 
on the A^arious jdants of the vari(d.y, on different parts of an 
individual plant, or even on different parts of an individual 
seed; the form of plants may b(^ improved; l)olls may bv, made 
larger, and other picking qualities ImproA^ed; storm n^sistance may 
be increased without interfering with the picking qualiti(*s; many 
A'arieties need to be made more disease resistant, especially more 
resistant to wilt and anthracnoso. It is not to bo expected that 
any one Amriety can be improved along all liinvs or made to 
approach perfection in every rcs})ect. There art* apj)arent,]y some 
antagonistic qualities, as were pointed out by ])uggar.^ Plants 
that have unusually large bolls cannot l)e extremely early, 
A'aritdics with long staple will not have high lint percentage; 
extreme earlincss is opposed to high lint percentage; a high lint 
})erc(aitage is seldom found in varieties that havt? largt; st*eds. 
To the list of opposed qualities mciitioued by I3uggar may l)e 
added wilt resistance versus extrenu! earlincss and ])rolifien(\ss. 
Some of the scmircsistant varir*ties are early or medium early, 
but none of the regular resistant varieties is early. 

Cotton-breeding Methods. —Tlirec diff(u'(uit tyi)es of Avork are 
carried on by persons seeking to make imj)rov('ment in cotton 
plants, or, in othe^r words, to do cotton l)reeding. Tliese are selec¬ 
tion, which consists in s(*arelung out and propagating from 
c('rtaiii outstanding plants; hybridization, the essential part of 
Avhich consists in crossing different races Avith the idea of conibin- 
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ing in one plant desired qualities found in different plants; and 
acclimatization, which consists in transferring strains or varieties 
from one region to another and growing them in the new habitat 
long enough for them to become adjusted to it or acclimated. 
Each of these methods will be discussed separately and in some 
detail. (This discussion of cotton breeding applies particularly 
to American upland cotton.) 

Cotton Breeding by Selection. —The selection method of cotton 
breeding is used more than any other method, and probably 
blotter results have been secured with it than with any other. 
The other methods, hybridization and acclimatization, also 
include selection work and would not be successful without it. 

Mass Selection. —Mass selection is the simplest type of selec¬ 
tion and is one of (lonsiderable value to the cotton grower who 
wishes to do some improvement work on his cotton but does not 
have the opportunity to do more complic^ated breeding work. 

The cotton grower who wishes to do mass-seh^ctioii work goes 
into his cotton field about the first of September, or after th(;ro 
are some open cotton bolls on nearly every stalk, and tags a 
large number of what he considers good stalks. He must have 
in mind a definite typo of plant, size of boll, length of staple, etc., 
and (dioose only plants that make a near approach to his ideal. 
Furthermore, lie must hold to the same ideal year after y(^ar to 
make progress. After the bolls on the tagged stalks are all 
op<'n, they are picked, the cotton from all being put together. 
This seed cotton must be so ginned that there will be no mixing 
with other seed. This can bo done easily by feeding the cotton 
by hand into one gin of a largo ginnery and catching the seed on 
the floor in front of the gin. These seed should be plaiib^d the 
following year in a seed patch isolated from other cotton. Th(^ 
land should be good so that the quantity of semi produc^ed will 
be large, and the plants should be widely spaced so that each 
plant will have a chance to show its individuality. Now selec¬ 
tions should be made in this patch for planting the next yearns 
seed patch. The rest of the seed groMm can be used in planting 
the general crop. 

By continuing the plan outlined for a series of years, a fairly 
uniform strain of cotton may be produced. Sunflower, at one 
time one of our leading long-staple cottons, was produced in this 
way by Mark Schaeffer, of Yazoo City, Miss. He started with 
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inixt^d seed obtained from an oil mill, Cleveland Big Boll is 
another important variety developed by mass selection. While 
this plan will give results eventually, it is slower than other 
methods. One of its disadA^antages is to be found in the fact 
that a part of the fine-looking plants chosen are first-g(Mieration 
hybrids which will not breed true the next generation. Other 
good-looking plants fail to transmit their good qualities, and their 
seed becomes mixed with that of the better plants. 

Individual Plant Selection. —The selection of individual plants 
followed by plant-to-row testing is the plan usually followed by 
plant breeders. In looking for outstanding plants to select, 
the breeder starts work as soon as the cotton has begun to open 
freely and walks over large fields, row by row, of the variety 
with which he has decidc^d to work. Chances of suc(^(%ss are 
better if the land is rich and the plants are well fniited and spaced 
far enough apart for each one to develop well. Th(‘ breeder 
surveys two to four row^s as he walks along. Any plants that, at 
first glanc(', appear ])romising arc examined in some detail; 
their characteristics are noted, lint combed out so that its length 
may be judged, and the lint percentage roughly estimated. A 
breeder w ho has had some j)ractice can usually csthnate to within 
2 per ci'iit of the (iorrect lint percentage. Only a few jdants are 
found each day that measure up to the requirements in mind. 
These plants are carefully tagged, and it is the writer's practice 
to wTite on the tag a brief description of the plant chosen. Later 
wdien the bolls are all oj)en, the plants are picked separately, the 
seed cotton of each being put in a paper bag, along wdth ihi) 
descriptive tag that was on the stalk. 

The outstanding plants chosen in making selections fall into 
three classes: (1). Exceptionally w(dl-formed and well-fruited 
typical specimens of the vari(*ty with which the breeder is work¬ 
ing. If ih{\ variety is relatively pure or well bred, this class 
will include most of the selections made. (2) Plants that con¬ 
tain good character combinations which are segrcigates of 
characters from hybrid anc(\stors. (3) Mutants, which an* 
striking new forms that have appeared, and wliich have certain 
characteristics not possessed by the parrmtal strain. 

Plant Characters Observed \\^hen Making Selections .—As a 
cotton breeder W’alks along a row of cotton looking for sui)erior 
plants, certain characters of the plants hang out as signboards to 



88 


• T- 


> 

U 


COTTON 




■t' 


■Mm 






.y;,? 

+**1 

'L* 


//y., 




-.#? ..•• -5., ■■ i. 






't VA 


uV.-i 


.'V-a 


i:Wy 










i JjM 














ir^ 


Sfilccicd Stock ~i:' . 

t/7Mcr<*c5rce? «- ■•-f-, 








COTTON BREEDING 


189 


attract attention. Of tlu!se the most conspicuous is prolificncss, 
or amount of fruit on the' i)lant, and it is ])r()bably the nmst 
important character to (‘onsidor in making a choice. Other 
desirable qualities that the breeder of uj)land cotton looks for 
are compactness of plants, low branches, and short int('ruodcs 
(plants with extremely short internodes in branches, such as are 
found in the cluster varieties, are not desirabhO; light foliage, 
which is espe(‘ial]y desira])le in humid regions or in regions of 
lieavy boll-weevil infestation; fair-sized bolls (srnall-bolled cot- 



Fiq. 44 —A smull roller giii for ginning cotton from individual plants. {After 

Childs.) 


tons are more prolific and may yield more but are harder to pick); 
freedom from disease; satisfactory lint length; satisfactory lint 
p(‘reentage; and good picking qualities. With some varieties 
and with certain species of cotton the branching habits are of 
considerable importance. Loake^ has shown that cert,ain races 
of Indian cottons boar cotton blooms only on sympodial branchf^s. 
If the secondary branches that the plant produces are sympodial, 
blooms will be formed early; but if they are monopodial, flowers 
will not be formed until the tertiary branches appear, which 
are sympodial. This makes the flowering much later. Varieties 
with this type of branching are not suited to the more northern 
portions of the cotton belt in India. Among the upland varie¬ 
ties, plants with more than three or four vegetative }>ranches 
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are to be avoided. Figure 11 ,shoves a good type of upland 
cotton plant. 

Tvstin^ Selections ,—After llie sek^cted j^lants arc picked, a-s was 
explained above, they are takcai to a laboratory or to some other 
suitable place, where the cotton lint on some of the seeds is 
combed out, as shown in Fig. 43, and measured. Some brecnlors 
place the seed with the comlxid lint attached in one of the more 
simple fiber sorters, such as the Pressley or the McNaiuara, and 
sort out roughly and weigli fibers of diffc^rent lengths. This 
process gives an idea of the proportion of different fiber lengths 
on the s(ied. 

TIks s(^ed cotton from (\ach plant is ginned by itself on a small 
gin—cither a 10-saw saw gin or a small roller gin mad(; for the 
j)urpose (see Fig. 44)—and the seed saved. Most bre(^dfjrs 
weigh the s(iod cotton and seed from each plant and then <x>m})ute 
lint percentage. All the notes and data on each plant are 
n^corded on pedigree cards or sheets and jiniserved. 

T1k 5 following season the seed from the sclectioiis is planted in 
a plaiit-to-row test. If s(!ed is phuitiful, two short rows may bo 
planted. If these are plantc^d in different parts of the bnx'ding 
block or cut, it adds to the value of the test. If a strain does 
well in two places, the chances are greater that it has merit. 
The seeds must be phmted by hand, preferably in hills about 2 
feet apart and in rows 100 to 200 feet in length. To insure a 
good stand, not fewer than 10^ seed should be planted in a hill. 
At thinning time, the plants should be thinned to one in a hill. 
It is desirable to plant seed from plants with similar characters 
in adjoining rows. 

During the growing season the different strains in the prog(my 
rows are observed from time to time, and note made of marked 
peculiarities. In the faU after all the bolls have opened, the 
rows are studied in detail, and notes made on each. Each row 
is picked separately, and the cotton weighed. On the basis of 
this yield weight and the other data gathered, a few of the best 
strains are saved, usually 5 to 10 per cent. The others arb dis¬ 
carded or saved for planting in the general crop. If the poorest of 
the rows are discarded, and the seed from the others massed, it 
makes a good quality of seed to plant, considerably better than 
seed from simply mass-selected jdants, because the poorer strains 
have been eliminated from this. 
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The soeond year after the original s('I('ction is made, a portion 
of the seed from each of th<" choiee progeny-row strains that were 
saved is planted in another test, which is soiiietinies called a 
'^new-strains test.*’ This test is handled in much th(' same way 


as wan the progeny-row test dis(*ussed above, ('xcept that, as more 
seed is available, the rows may be planted with a planter. 
Besides being more rapid than hand planting, the planter ])laccs 
the seed more uniformly if tlie land is in good condition. A 
planter with a hill-dropper attachment and a roller wia^el l>ehjnd 
to regulates dei)th is to be preferred. Since more sec^l are availa¬ 
ble it is po.ssible to have more replication of row's. It is the 
writer’s ])ra(*ti(;o to have four series in tlu^ test, which nutans that 
theni are four row's of eaeli strain. These are in different parts 
of tlie tost i)lots and afford a more reliable trial than would a 
single row. 

Results from the ncAv-strains test will show clearly any strains 
that have spenial merit. If any such have api)eared (in most 
instances, tluy have not), the progeny-row remnant seed, 
that is, (he rest of the pure seed saved from the progeny row, 
is planted in an isolated patch the following year, and a start 
made to increase the strain. If seed are available, it is a good 
]>lan to put the few strains that were outstanding in the new- 
strains tt\st in a variety test the following year, where they may 
be compared wdth standard commercial varieties. If they are 
not an improvement over the varieties already in use, they should 
be discarded. Seed from the new-strains test may be planted 
in the vari(?ty test. Plenty of seed of the new strains is availalde 
for this test, and more replic^ations may be used. Randomized 
blocks, or the Latin-square method of testing, add to the relia¬ 
bility of the test. 

Increase Fields .—As a result of the three tests—progeny-row, 
new-strains, and variety—the merits of new strains are deter¬ 
mined rather concdusivcly. Any strains that have ranked 
comparatively well for 3 years must be worthy of multiplica¬ 
tion and should be increased as rapidly as possible. The rem¬ 
nant of pure seed saved from the progeny row should be i)larit(jd 
on good land in a field isolat(id from other varieties of cotton as 
far as is convenient. A barricT of at least 25 rows of corn or of 
some other crop should be used. The seed should be made to 
plant as groat an acreage as possible. The increase plots or 
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fic'kls should be inspected row by row at least twice each season 
for the first two seasons, ami all off-ty])e plants ro^^ued or pulled 
out. In so far as it is pra(:ti(iable to do so, all fields from which 
s(‘(‘d is to be saved for planting i)iirpos(5S should be rogued (see 
Fig. 45). 

Practical Results fro7n Selection Work .—If the origin of the 
leading cott(»n varieties b(4ng grown at tlie present time is. 
studied, it is found that most of them liavc arisen from plant 
selections, the prodm*t of simple selection work or selection work 



Fio. 45.—RoRiiing Meade cotton. (After Metoy and Doyle.) 


(combined with hybridization or acclimatization. Lone Star, 
Mebane's Triumph, Delfos, Dixie, Half and Half, Webber, 
Pima, and others wave jjroduced by straight selection work. 
Foster, Salsbury, Delta and Pine Land-8 and -10, Deltapine, 
Cleveland-5, Wilds, Stoneville, and some others came from 
selection combined with hybridization. Acala, Durango, and 
llxpress are the result of acclimatization combined with selection 
work. (See Chap. Ill for further details concerning the origin of 
varieties.) 

Through or by means of selection, various characters of cotton 
plants may be made much more uniform. This is especially 
true of the important character of lint length. The effect of 
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selection oil this character is well shown by Aleloy and Doyle** in 
work with Meade cotton (s<‘e Fis. 43). 

Pima, an Anierican-r'.^yjitian variety, arose from a single 
remarkable plant which M’as probably a mutant. It gave a 
progeny of comparatively uniform ]jlauts, and all its desct'ud- 
ants ha\o been luorc* uniform than is usually th(^ case among (iot- 
lon progenic's, yet Kearney'* has slunvn that tht* strain was 


susceptible of changi' wlum subjiHitiul to selection and roguing for 



FiLi. 4r).4.—Broediug plotH und iriiil grounds of the Stonevillo Podigrc'^d St^ed 

('Ompaiiy, Stoueville, Miss. 


7 years. The fiber was increased in hnigtli 3.8 millimeters, or 
more than 38 inch; the amount of lint on 100 seiids was raised 
approximately 1 grain; and seviiral otlicr slight heritable varia¬ 
tions were observed. A new strain arosi^ within one oi the prog¬ 
enies which lacked the petal spot found on most Pima plants 
and had a higher percentage of four-lock bolls. The selection 
work on Pima cotton during the 7 yc^ars was apparently not 
sufficient to reduce the strain to gametic purity. It was con¬ 
sequently still susceptible to change by selection. 

Cotton Breeding by Hybridization.—The primary object in 
hybridization, or crossbret^ding, is to combine in one individual 
characters or qualities at jiresfint found only in diffiiront indi¬ 
viduals. Following the crossing, there is segregation and 
recombination of characters in many combinations. The breeder 
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searches among the Fa, or second-generation, plants for the 
com})ination desired and, when h(‘ has found it, selects and 
propiigat('s from the i)iant showing the characters wanted. 
It is Tisually necessary to select and resele(‘t within the strain two 
or more times to st^ciiro satisfactory uniformity and stability 
within the ii(‘w hybrid strain. Some autlioritic^s have expressed 
th(‘ b(^lief that mutations are more common in strains of hyl)rkl 
ancestry. Although this may bci true, it is difficult to d(^t(Tinine 
wh(*tlu‘r tln‘ new forms are due to mutations or to segregation and 
new combinations of characters. 


Altliougli s(4(»ction has l>een the most effective method in 
cott(»n V)reeding, it is probable that hybridization assists indi- 
r(‘ctly in many instances. It is impossibk; to say how many of 
the outstanding plants that are selected owe their good qualities 
to the*, segn^gation of character's iii hybrids pioduced by natural 
crossing that took plae^e years l)efore. As has been shown by 
Johaimson and others, selerition within a pure line has practically 
no effect. If cotton strains ans line bred, or inbred until they 
approach genetic purity, selection i)robably will have; but littl(‘ 
('ffe(d.. Crossbreeding is thus a mricssary prerequisite, (iven if 
several years removed, to most effective selection work. The 
fact that a character may be transfe^rred from one variety to 
another by crossing makes this type of breeding promising, even 
if it is usiially very difficult to get just the combination of char¬ 
acters wanted in a fixed or sta1)lo race of plants. 

Limits of Hybridization.—All American upland varieties 
belonging to the species Goi^sy-pixim hirsiitum will cross with one 
another, and they will also cross with S('a Island, Egyptian, and 
the cultivated South American varieties, producing fertile 
prog(my in all cases. The American upland varieties can bo 
crossed with the more promimnit Asiatic varieties belonging 
to the species (?. hcrhaccum and G. arhornim only by great effort, 
and persisting fertile hybrids arc very rare. Harland^’ reports a 
cross between G. arbormm and G. hirsntuxn. The first-geiKU'ation 
hybrid was very nearly sterile, but by a series of ba(^k(*rosses 
this sterility was modified to complete fertility. Other crosses 
between New and Old World cottons have been reported by 
Skovsted,^* Sadao,^** and one or two others. 

As was shown in Chap. VI, the cultivated New World cottons 
have 26 chromosomes, whereas the Old World species have but 
13. This accounts for their lack of compatability in crossing. 
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ri«. 40, —Flower buda of Pima cotton. The siicceasive stages of the pro(5e8fl 
of emasculation during Che evening preceding anthesia: Intact buds (a); bud with 
corolla removed, showing the tightly closed anthers (6); anthers removed, flower 
ready for pollination (c). {After Keamcy.) 
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Manipulation of Flowers in Artificial Crossbreeding.—Cotton 
flowers are easily cross-pollinated, because the flower parts are 
large, pollen is ahuiulant, the stigma is large and n^ceptivc, and 
the yjlants arc normally susceptible to crossbreeding. If a 
cross is to be made on a certain day, during the afternoon of the 
<lay i)revi(ms the l)r(^eder chooses for emasculation certain 
flower buds that are scheduled to open the following morning.* 
Th(*se may bo n^toguized from the enlarged, y(^t twisted and 
folded, corolla (s<ie Fig. 46a), The corolla is removed with the 
small l)lad(‘ of a knife or a scalpel, parts shown in Fig. 46fc being 
left. Th(i anthers, or male part of tliis flower, are next removed, 
either hy scraping them off or by peeling off the filaments with 
anthers attached. The anthers contain pollen and should not 
be broken lest the pollen be scattered over other flower parts. 
It is not safe to use a flower in which the anthers have begun to 
open. After th<' anthers are removed, the flower j>rosents the 
appearance of Fig. 46c and is said to be ^'emasculated.” Only 
the jnstil, or female part of the flower, is left. The stigma is 
the club-shaped portion at the top. 

A small papiu' l)ag is next tied over the emasculated flower bud 
and left until the next day. To provide a supply of pure ])ollen, 
bags are lied over similar flower buds on plants of the A'^aricdy 
tliat is to b(; crossed on the first. By nine o'clock of the following 
<lay, if the sun is shiniug, the emasculated flower will be ready to 
be crossed. A whole flower is removed from the plant that is 
to furnish the ])ollen. The anthers in this flower wdll be opf*ii 
by this time, showing a mass of yellow pollen. The brush of 
anthers is rubbed against tlie stigma of the emasculated flower. 
If the work is well done, pollen can be seen on the stigma. The 
pai)er bag is again tied over the crossed flower to keep away 
insects and k^ft at least 2 or 3 days. It will do no harm to leave it 
on until the resulting boll oi)ens. This may serve to keep boll 
weevils from the boll. After the cross is made, it is, of course, 
necessary to attach a tag to the flower, so that the boll may be 
distinguished later. 

If the crossing work is carefully done and is done fairly early 
in the blooming season, the period when shedding is lowest, a 
liigh percentage of the crosses will be successful, say 75 per cent 
or more. 

Viability of PoUen .—Work by Kearney^* show^ed that pollen 
of both upland and Egyptian A^arictics (Durango and Pima) 
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was most viable between the hours of 10 n.ni. and 2 jj.jii. By 
6 p.nv, only 3 or 4 per cent of the grains st'euuHl to In* alive. 
Pollen from flowers enclosed in paper baj*s all day was still lu'arly 
normal at 6 i).m. A fair ])(*rc(mlas(* of tli(- pollen grains Wius still 
A’iabJc at 6 a.m. tin* next morning;. The writ(T lias found tho 
])oll(m of various ujdand varii^ties to Ix' v(‘ry satisfa,<‘tuiy for use 
in the aft(M'iiooii of the day the flow(*r opened, jirovich^d the flower 
had been basg(*d. 

Fertility of Bagged Flowers.—In l^rei^dinj*; work, it is oft<‘n 
desirable to have s(!ed from many self-polliu:ited ]ihuit.s. To 
seIf-]^ollinate by hand is burdensome if tluTe an* many ])lants. 
It has been found that, if flower l>uds are em'losixl in small paper 
bags the day lx.'fore opening, they m\l lx* self-pollinated, and a 
fair p(T(Huitage will set bolls. Kearneyreports mon' than 90 
per cent as compared with normal O])(m-]jollinated flowa^s, but 
the uum}>er of seeds in a Ijoll was considerably lo\v<*r in the s<4fed 
bolls. In work carried on by the writer, not mon^ Ilian 50 per 
<‘oni of the bagged flowers made bolls, but some of the failures 
wore due to natural slu'dding. 

Some cotton bre(‘d(*rs fasten paper clips ov(;r tho tip of 
flower bud to prevent its opening and thus securci self-iKjllination. 
Others wrap wirci or rubber bands around the bud. Any one* 
of these methods may be satisfactory if it prevents the flower 
bud from opening. 

Natural Crossing in Cotton.—Different varieties of (cotton arc^ 
very frequently planted in close proximity, as, for instance, in 
adjac('nt fields. In nearly every locality there arc bet^s, butter- 
fli(\s, and various other insects which visit the cotton flow(;rs and 
may (^arry pollen from one field to the flowers of jdants in another, 
tlius bringing about cross-pollination and hybridization. This, 
as has been shown elsewhere, has been partly, if not largely, 
instrumental in causing our cotton varieties to contain many 
hybrids, to be impure, and to deteriorate freely. 

In breeding work and in practical cotton growing, the question 
often arises as to wduit perc(*ntage of crossing takes yilace bc^twec.n 
two varieties of cotton when planttxl si(l<^ by side in a field, in 
adjoining fields, or seyiarated various short distances. Con¬ 
siderable experimental work to obtain data in answer to thesc^ 
questions has been carried on by Webber,® Balls,^ Allard/ 
Shoemaker/ MeJjendon/® Brown/^ Leake,Kearney/’'^ and 
others. 
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Webber/ from his experiments in South Carolina and in other 
southern states, estimated that there was from 5 to 10 per cent 
of crossing between diffenmt varieties of upland cotton when 
grown in adjacent rows. Allard** found that, when Keenan 
and Okra Ijcaf or Red Lt'af cottons were planted in alternate 
rows in northern Georgia, 20 per cent of the bolls on the Keenan 
cotton were hybridized. The seed of these bolls produ(;ed a 
varied number of hybrid plants, ranging from one to as many as 
there were seeds. 

Ricks and Brown,in experiments carried on at State College, 
Mississippi, found that wlien green-leaf varieties were planted 
in rows alternating with rows of Willett’s Red Leaf, 4.9 to 11.1 
per cent of tlui oviihis were (crossed. The percentage varied 
slightly with the different green-leaf varieties. The percentage of 
crossing on Trice and Lone Star-132 was lower than on Triumph, 
Cleveland, and Lone Star-15. This was doubtless due to the 
fact that the first two varieties were slightly earlier than the 
red-leaf variety and did a larger percentage of their blooming 
(‘arly in the season. Individual boll progenies of Trice showed 
that 36 per cent of the bolls were hybridized to some extent; 
and 44 ])er cent of the Lone Star-15 bolls were hybridized. But 
few of the s(H.*dR in any one boll were hybridized; the number 
ranged from one to niiu'. 

Wh(»n the varieties mentioned wore planted in iilternate hills 
in alternate rows, the crossing was 18.5 per cent. In a plot 
wliere a green-h^af variety was sei>arated from the r(id-leaf by a 
barrier of 10 row\s of corn, two crossed plants were foutid in a 
progeny of 244 plants. This gives a moderately high percent¬ 
age, considering the position of the two varieties. If a larger 
number of plants had be(ui growm, the percentage might liave 
been loAver. The two crossed seed from which the two iiybrid 
plants were growm Avere probably the result of a single insect 
visit to 1 of th(' 100 Ixills gathered for seed. 

In other natural-crossing experiments (jonducted by the w^ritc'r 
at State Collegt^, Mississi])j)i, in 1918 and 1919, Winesap cotton, 
a red-leaf variety slightly earlier than Willett’s Red Leaf, was 
planted in various positions with respect to green-leaf varieties. 
Fifty or more stands of honeybees were kept wdthin a half mile 
of the experimental i)lots. Many honeybees visit(‘d the Howlers; 
112, according to actual count, entered a single flow^er during 
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the first day it was open. Counts of progonios from bolls on 
rows next to a red-loaf row showc'd 3.9 to 5.6 per cent crossing; 
second rows from the red-leaf row showed from 0.68 to 0.78 per 
cent; third row, 0.4 per cent; fourth row, 0.51 per C(mt; fifth row, 
0.78 per cent; sixth row, 0.17 per cent; seventh row, 0.14 per 
cent; ciglith row, 0.19 per cent; ninth row, 0.00 per cent; tenth 
row, 0.00 per cent; eleventh row, 0.00 per cent; twelfth row, 0.00 
per cent. 

In 1919, twenty-seven rows of Winesap cotton were planted 
at one end of a cut, and the rest of the cut was planted in Cleve¬ 
land, a green-leaf variety. That year there was much more 
crossing, due probably to the larger number of plants grown. 

The figures ran as follows: 

Bolls from the green-leaf row next to the Winesap rows pro¬ 
duced 14.8 per cent hybrid plants; second row^, 6.5 i)er cent; 
third row, 6.9 i)er cent; fourth row, 4.0 per cent; fifth row, 3.2 
per cent; eighth row, 1.3 cent; tenth row, 1.9 per cent; six¬ 
teenth row, 0.6 per cent; twentieth row, 0.5 per cent; twenty- 
fifth row, 0.4 per cent; thirtieth row, 0.17 per cent; thirty-fifth 
row, 0.12 per cent; fortieth row, 0.23 per C(mt; fiftieth row, 0.00 
per cent; sixtieth row, 0.05 per cent; seventieth row, 0.24 per 
cent; eightieth row, 0.00 per cent; ninety-fifth row, 0.06 per cent; 
one hundred and fourteenth row, 0.06 per cent; one hundred and 
nineteenth row, last row in the cut, 0.00 per cent. 

Four green-leaf plants grown at different points in the red-leaf 
plot had more than 50 per cent of their ovules crossed. The 
numbers were 57.1, 66.2, 81.4, and 61.7 per cent. 

Data obtained by other investigators have not varied greatly 
from that given on the foregoing pages. McLendon^*^ in Georgia 
observed 1.9 per cent crossing between adjoining rows; Shoe¬ 
maker, 10.9 per cent in Texas; and Kottur, 6 per cent in 
India. 

The data presented show that the amount of crossing that takers 
place between two varieties only a yards apart isdinnted; 
yet there is some, and there? may bo sonif? (Tossing l)(?twe(*n 
fields 34 or rLiile apart. * The only i)racti(*-a})le way to pr(?v(iut 

* T. H. Konmey, in a personal lett-er to tin* writer, says that at Sa.eaton, 
Ariz., there is a Jhnited amount of cnossinj^ ('acl* year between in 

fields of Puna and ujdand cotton 32 nhlc apart. In 1927 there w(‘re about 
four hybrid plants per acre. 
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this very limited amount of crossing is to grow only one variety 
in a eorriinuiiity. 

Tlie j)('rf!(^ntage of* crossed se(Hl depends on: (!) Tlie relative 
rat(i of blooming of tlie noigliboring varic'tios. (2) Th(‘ position of 
stigma and staineiis in th(^ flo\v(jr. As Kearuey^^ has shown, 
the flow(Ts of some varie1;ies are especially adapted to (a*oss- 
polliiiation, and the flowers of others are better adapted to stdf- 
pollination. (3) The relative abundance of insects. Insects 
are mncli more abundant in some regions than in others, but 
differ('ii(;e in number does not appear to make a corresponding 
diff(‘r<uu*e in cross-pollination. In natural crossing experiments 
;nad<* l)y the writ<'r in the Mississippi Delta in 1918, wlu^re insects 
w(‘^^ v(^ry niindi less alnmdant than at State College, not mon^ 
than two or thnjo visiting a flower in the course of a day, practi¬ 
cally as much crossing was obtained as at State Collt^gc; in 
similarly (H)nductod expcTirnents. 

Characteristics of Hybrids. —First-generation hybrids are 
freqmmtly larger, more vigorous, and more productive than their 
pan'iits. Many of them arc very interesting and verj’- promising, 
bnt no great amount of importance can be attached to them, 
because th('y not likely to reproduce their valued qualiti(\s. 

In the second generation, as has been mentioned in Chap. Vlll, 
there is a })reaking up of typt^s and a segregation of charact<TS 
into many combinations, but by far the largcir part of these are 
worthless from an economic point of view. The breeder s(docts 
a few ])lants in the ])lot that make the nearest approach to his 
id(‘al and grows their i)rog(inie.s in a plant-to-row planting the 
following yt'ar. Some of t,heso will segregate further, but some 
fevv^ may breed true for certain desired character combinations. 
Further selections may be made in the third and later generations, 
but the chaiK^es are that nothing will ever l)e secured that is very 
satisfactory. Only one cross in many i)roves to bo of high value. 

Backcrosses. —If the first ctoss does not give satisfactory 
n'sults, it may be worth while to cross the hybrid witli one of the 


original parents, or ^T)ackcroKs it/’ 


as it is called. 


By back- 


crossing, the relative number of characters belonging to either 


one of tlie parents may be increased in the hybrid, and a more 


desirable form socnirod. 


Results from Hybridization. —As may 1)0 seen from the pre¬ 
ceding discussion, it is a very simple matter to crossbreed cottons. 
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and it is comparatively easy to secure desirable types in the 
first generation; but it is a task to st^curc the Avaiitcnl cliaractcr 
combinations in types that breiu] true in lat(‘r g(MUTations. 
Notwithstanding this difficulty, several good varieti(\s have been 
produced in this way (set* Chap. 111). Still otlnu* good varieties 
have been produced by stdection in van(*ti(*s tluit wen* hybridized 
many years b(*forc or by the selection of mutants in strains of 
hybrid ancestry. 

Although, as has b(*en shown, uneontrolh*d hybridizaLion is 
the cause of much det(*rioration in cotton, it is also probably 
true that maxiinuin yit'lds are din^ to hybridization in many 
instances. Certain varieties appear to have dropped in com- 
paralivti yi(*}tis afit'r b(*ing subjected to close s(*l(*ction for JO 
years—selection that made them more uniform and tended to 
reduce them to genetic purity. Two strains of Ex])ress grown 
by the writer wliksh were self-pollinated and ]ine-br<*d for 3 years, 
M'hen cross(id gave a prog(*riy in whieh the plants wvro largtT 
than their parents, produced more flowers, aiul yielded more 
cotton. Leake aiul Prasad, in India, found that certain c.ottoiis 
of tin; Asiatic type retained fewer bolls, (*-oinparativ(*ly, if inbred 
one or more generations but that later crossing tended to ovct- 
coiiK* this effect. 


In some inbreeding work carried on in Louisiana by the Avriter 
with eight diffenmt A’ari(*ti(^s for a j>eriod of 8 y(*ars, most of 
the inbred lines have i)roduced fewer blooms, had smaller bolls, 
and produced slightly less cotton than cross-pollinated strains 
of the saim; varieties. 

Kearney,^'* in careful exptaiments performed with Pima cotton 
in Arizona, found that 


. . . ini)rccding during seven generations brought about no reduction 
in the daily rate of flowering, in the jw^rceutage of l)o]ls retained, in the 
size, weight, and seed content of the l>olls, in the Avoight and viability 
of the seeds, or in tlu; abundance of the fiber, as coini)arcd with those 
of the continuously 0 [)en-po]linated stock. It is concluded that tlie 
deleterious factors had been eliminated in the ancestry of the Pima 
variety and that its present state of fertility is due to segregation rather 
than to heterosis. 


Further experiments conducted by Kearney^® shoAvod that in 
Pima and Acala cotton a larg(i proportion of the })ollon de])ositcd 
on the stigma of a flower comes from the anthers of the same 
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flower, being either transferred by insects or deposited mechani¬ 
cally by the flower itself. It may be inferred from this that a 
large percentage of cotton ovules arc naturally self-fertilized. 

Results from Acclimatization Work. —Certain cotton varieties 
are especially adapted to a given set of conditions but not well 
adapted to many others. Todd^^ notes that many of the finer 
Egyptian varieties in Egypt are at their best only in particular 
limited districts. 

By transferring varieties from one region to another and 
growing tlu'm in the second for a number of years or until 



Fig. 47.—Numbers 1 and 2, American cotton from seed just imported. No. 3» 
degenemte American c.ottoii from seed grown in China only three years. No. 4, 
Chinese cotton from selected seed. {After QrijSing.) 


they become adjusted to the new environment, certain new 
types may be found which are of unusual value to the second 
region. 

When a cotton is transferred from one region to another with 
different eiivirumnt'iital conditions, as from the American Cotton 
Belt to China, for instance, the first crop grown produces well 
and is satisi'actory. If grown longer, it scums to be the tendency 
for the variety to “go to pieces/^ as it is termed. Many off-type 
or worthless plants appear, and deterioration is rapid. Griffing**'^ 
found this to be true for Trice, Acala, Miller, and College No. 1 
taken from the United States to China (see Fig, 47), If selec¬ 
tions are made within the variety, and new strains built up in 
this way, the results will be satisfae.tory, and well-adapted 
cottons may be obtained. Trice handled in this way had given 
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Griffing^^ vory .salisfartory results m region.s to which it is 
suited. In coastal regions it was found to be inferior to native 
cottons. 

It ai)])earK that the removal of cottons to new <mvironmental 
conditions not only stinmlat(\s the j)lants to exinune variation 
and the ])roduction of many infiTior forms but also i)roducos 
some exceptionally good types. Griffiiig noti(H‘d some of these 
in both the Acala and Trice varieties wit h which h(' wiis working 
in China. Kearney made similar obsc^rvations on the Egyptian 
cotton with wliich he was w^orking in Arizona. The Ihina, Yuma, 
and one or two other less known varieties sprang from these 
variant forms found in fiidds in Arizona. 

Results from Acclimatization Work in America. —During tin* 
300 years that cotton has been grown in the American (Cotton Belt, 
cottons have been imported from luiarly c^very part of the world 
that grows cotton. Many of these importations were, of course, 
complete failun\s; others WTre ])robably crossed with Ainerictan 
varieties and lost their individuality but left thrdr im})ross; still 
others imported w'ere found to be d('sirable and adaptable to 
certain regions and were j)reserved. Sea Island, J^gyptian, Acala, 
and Durango belong to tlui latler class. Sea Island was imported 
more than a centiiry ago, selected and acclimated to the con¬ 
ditions i>revailing in Georgia and South Carolina, and made 
the best long-staple c.otton in existence. Egyptian cotton was 
imported and grown experinuaitally l)y 1lie U. S. Department of 
Agrieulturc in irrigated valleys of southern Arizona in 1902. As 
the climate of that region res(unbl(^s that of 10gyj)t, it was thought 
that a cotton adaptcnl to Kgypt might do 'W'f'll there. Scworal 
Egy])tian varieties and strains were tried. "Idie Afifi variety 
gav(; b(‘t.t(‘r results than any otlier; so ihv. others wen* dropped. 
The method of selection and progeny-row t(\sting was Inllowenl 
for several years w'ittiout much gain apparently. In 1908, a 
superior and distinct new tyjK^ aju^eared whicli indicated a nial 
advance and gave rise to tln^ varirdy Yuma,. This was followc^d 
a litri(' laler l)y another still bett(‘r nt'W form which gave rise to 
the Tima variety. '^I'his j)ru\ed so good that it was inen^ased as 
ra])idly as ])ossil)le and introduced commercially. It soon largely 
displaced other lOgjq^tian varieties in Arizona and ('alifoniia. 

Acclimatizatiou of American Varieties in Foreign Countries.— 
Since American varieties of cotton an* superior in yield and 
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lint characters to many of the native varieties of other coun¬ 
tries, many import,ations of Ameri(^aii varieti(\s have been made. 

About 1840, the East India Company, in order to foster the 
growing of American cotton in India, not only import(Hl seed 
but employed 10 American cotton growers to go to India to 
introduce American methods of culture. This plan nu!t with 
very little success, and th(' Anmricans soon returned home.- 
The Dharwar Anu'rican ootion growm about the iowui of Dharwar 
in the Bombay Presidimcy is from sojnc of the An»erican cotton 
imported at that time and marks one of the few successful 
attempts at introduction. Cambodia, or Tiiunwelly Ameri(^an, 
probably the most valuable cotton grown in India, is also of 
American origin. 

Failure has rcisulted in most cases 'wlum American cottons 
were taken to other countries, b(u*.ause the cotton was not handled 
proi)er]y. It was allowed to deteriorate or become mixed, and 
few if any attempts w^ere made at soleciing better adapted strains 
w'hi(;h apixnired the first few" years after introduction or during 
the usual period of deterioration. Within the ])ast few yc'ars, 
c(Ttain American varieth's have been successfully iiitrodu(H*d into 
parts of China by Griffing^^ and by others, w"ho used modern 
methods of cott-on bret^ding. American cottons have been 
introduced into Chosen (Korea) by Japan and are apparently 
b(4ng grown successfully. Brazil, Argentina, and oth(T South 
jSmerican eouiitries are now introducing American uplands. 

Harland,-" in discussing the acclimatization of cottons in new 
areas, says: 

In adapting a cotton to a now habitat it acquires a set of genes that 
adapt it to the particular region. American upland has been adapted 
to the southern states of America. It is thus unlikely that its introduc¬ 
tion into the trc)i)ics would he attended with much success. For the 
past GO years or more, atteirij)t.s have been made to introduce the u])land 
cotton into various parts of tropical Africa. The history of such intro¬ 
ductions is one, on the whole, of failure. There arc some instances in 
w'liich a form of iijdand has become a standard cotton in certain districts, 
as for instance U 4 in Soutli Africa, Allen Long Staple in Nigeria, and 
Nyasa upland in Nyasaland, The commercial IJ4 is markedly different 
from tyjncal upland. . , . Modern uplands are apparently unable 
to acclimatize themselves. Why is this? Probably at the time the 
Punjab stock came to India, the upland cotton of the Southern States 
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had a good deal more genetic; divonsity than at present. The Punjab 
American is said to resemble closely the Petit Clulf cotton of New 
Orleans common 100 years ago. 

Breeding Cotton Varieties for Wilt Resistance. —Distinct 
advances in one ty^jo of cotton breeding, that of bre<Hling strains 
resistant to colton wilt, a disease caused by Fusariurn v(u^infcc~ 
turn Atk., have be(ui made comparatively rectmtly by W. A. 
Orton and liis associates in the Bureau of Plant Industry, U. S. 
Department of Agriculture, and by A. C. Lewis and others in 
Georgia and Alabama. New varieties developed may be grown 
profitably on land )>adly infected with wilt. In breeding for 
wilt resistance, the us\ial method of seh^dion and plant-to-row 
testing is followcnb the only difference being tliat all the work is 
done on wilt-ii'ifect(Hl soil. 

Asexual Reproduction of Cotton Plants. —Beckett-^ and others 
have shown that wich'ly different species of Gossypium may l)e 
successfully united by budding or by grafting. In Beckett’s 
work, Thiirhcria (hespvsioidcs and plants of tlireo other genera 
were successfully united Avith spcciovS of Gossypium, Of tlio 
budding trials, 38.1 per cent wmro successful, and 73.4 per <!ent 
of the grafts. Rea^^ reports that from 2,000 cuttings made from 
different parts of cotton plants—old wood and soft parts of 
stem, Amgetative branches, and fruit brantiu's—Jt).4 per c(mt of 
the cuttings calloused over and 6.2 per cent put out roots. Th(' 
cuttings were kept in moist sand until calloused and then trans¬ 
ferred to earth in pots. 

Defloration as an Aid in Cotton Production. —Cotton growers 
often notice that when their jjlants become well loaded with fruit, 
vegetative growth is chocked or even stoi)ped almost altogether 
and that this stoppage of growth may occur when tlie plant is 
too small to boar many bolls. The stoppage w^orks to an apparent 
disadvantage in such cases, but, on the other hand, if the plants 
have a tendency to become too rank or to make too much vege¬ 
tative growth, as they do in humid regions w’hero the soil is 
fertile, it may be a real advantage. Eaton,at Sacaton, Ariz., 
carried on an experiment wdth both Acala upland and Pima 
Egyptian varieties 1o determine whether or not yields could be 
increas(;d by delaying boll setting for a few weeks and whether 
or not the quality of lint would be better if fewer bolls were 
groAAm on a plant. All fioAvers wore, removed from ccri.ain plants 
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during the first 25 days of flowering, and other plants grown with 
these W(*re undisturbed. In the case of the Acala variety, ihv. 
untniatod plants produced 16.8 mature bolls per plant, wliereas 
the ones deflorated (uirly in the season produced 20.1. Tlu' 
Pima untreated plants produced 42.4 bolls on the average, and 
the treated 49.9. la anoth(^r experiment conducted by h]aton, 
all l)olls, flowers, and larger squares were removed from 106 
l)lants 8 days after flowt^ring started. Tl)ose plants matunul 24 
p(T cent more cotton than another 100 plants alternately spa(;ed 
with the treated plants. This treatment to inertiase yields may 
not be of jjractical use in cotton production, but it is of value 
to the cotton breeder if he has crossed or selfed bolls on tlu^ 
plants that he wishers to save. A much high(n* percentage of the 
late bolls is retained if the (iarly forms are removed. Then, too, 
the destruction of all (^arly forms on cotton plants by cot ton flea 
hopj)ers may not be harmful. 

Eatonfound further tluat where tlie numbf^r of bolls per 
plant was limite<l, by allowing but one boll to dcweloj) on a 
branch the boll weight was increased 12 per cent in the case of 
v\cala and 43 per cent in the case of Pima. The fiber was 
slightly longer on the one-boll-per-branch plants of both varic^ties. 

Judging Cotton Plants. —It is comparatively difficult to judg(; 
the relative merits of different varieties of cotton when ijulividual 
or a few i)lants are offered in an exhibit. Certain idants grown 
under very favorable conditions may appear much b(‘ttor tlian 
others grown under slightly less favorjiblc conditions but would 
appear at a decid('d disadvantage if the tAvo were put in a field 
side by side. As has been shown by recent research, largcu* yields 
per acre may be obtained if plants are closely spaccnl in the 
row, and the most desirable variety is the one that will yield the 
most cotton when so planted; yet the individual plants of 
the vari('ty, especially if grown under close spacing conditions, 
may make a poor showing in the exhibit room. The important 
considerations are quantity and quality of lint produced per acre. 
Certain general characteristics of cotton plants are considered 
desirable, however, and the degree of their expression may be 
judged in a cotton exhibit. Exhibits stimulate interest in grow¬ 
ing better cotton and arc cducafive to some extent. 

The following score card, adapted from Bulletiri 294 of the U. S. 
Department of Agriculture, may be used in judging cotton. 
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Sc'OASi Caki> fuu thk Cotton Plant 

Pe'rfoct 

Score 

Plant form. 25 points 

Size; inodiuju to large, as irtfluenct'd by soil, location, season, and 

variety. 5 

Forin; syiiiinetrical, s])r('ading, conical to rounded, lieight and spread 

according to variety, soil, si'ason, etc. 5 

Stalk: jniniiuuin amount of wood in j)n»pcu*tion to fruit. 5 

Hranebes: sjn-inging from l>asr\ strong, vigorous, sliort>|ointi*d. *> 

Head: well-bnuicJjed and filled, fruited unilorinly. 5 

Fruiting. 25 i)oiut3 

Bolls: abundant, uniformly'' developed, plumj), sound, firm, and well- 

rounded. 5 

Number of bolls: according to variety, soil, and st'ason. 5 

Bolls per pound of seed cotton: big-boll varii^tics, 45; medium-sized 

bolls, GO; long-staple vari(‘ties, 70. 5 

Pieking qualities (the perb'et boll has large, still, protruding locks 

that eliug togetlier and are easily removeil from the boll). 5 

Htortii resisiaiuai (tlie pei-fecd type, lias drooping bolls, wlii(4i have 
large, stiff burs that hold the locks well and act as a sIumI over the 
locks below, but spread apart, so that tliey do not interfere with 

pieking). 5 

Yield.29 points 

H(;ed (u>tton p<T acre (standard I bale, per acre). 12 

Per cent lint (40 p('r cent standard for short-staphj varii'tiiis and 32 

per (Hint for long-stapl(i). J2 

Seeds; 45 per ])oll, plump, color according to the variety, and germi¬ 
nation not less than 95 per ccait. 5 

Lint. 21 points 

Strength: tensile stnaigth gtiod and uniform throughout. 5 

Length: standards, short-staple, 1 inch; benders, IJs inches; long- 

staide, ]?i6 inches or longer. 5 

Character of staple: fil)ers fine, soft, silky, and of good spinning 

quality. f> 

Uniformity; all fibers of equal length, stnuigth, and fineness. 5 

Purity: fiber white and free from stain, dirt, and trash. 1 

Total points. 100 


Deterioration of Cotton Varieties. —As lias been shown else¬ 
where, and as everyone who has grow^i cotton any length of 
time knows, cotton varieties will deteriorate in yield and in 
other qualities unless some effort is made to prevent it. As 
cotton is commonly grown and handled, there is crossing between 
different varieties in adjoining fields and much mixing of seed at 
the gin. Sanders and Cardon, in Texas, found that, if the roll 
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of Hood from the gin breast is not removed between bales, some 
s<i(‘d frojii a given bale arc held in th<^ roll and mixed with the 
s(x^d of the second bale following it. In trials made by Ballard 
and Doyle, in Texas, it was found that a certain amount of 
seed from a particular bak^ n^nained in the aug(T conveyor after 
the thrfio following bales had be(ai ginned. Some of tliis was 
mixc'd with the se(id of the fourth bale. Much of the seed 
planted is from unselectc^d stock and is inferior. If this is mixed 
with good sec^d, it soon lowers the value of the wholes lot; or if 
there is crossing between adjaciait fields, sunilar (effects r(\sult. 

Even if all field and gin mixing is preventc^d, some deterioration 
will take; j)lace in a varic^ty of cotton in coursti of tiuu\ As has 
l)een shown previously, jnany variant forms appear in fields of 
cotton from year to year. Some few of these are valuable, but 
the majority arc! of an undcNsirablo type, Tlieso faulty plants 
cross with others, making hybrid progenicNs and, after a time, 
numerous infc'.rior jdants. Unless sonu! Impeding work is dojio in 
the way of roguing out tlicise inferior plants when th(‘y ai)pear 
or in sc'lecting the better type of plants to breed from, the 
variety will not maintain its present status, 

Duggar^ estimate's that set!d of a good variety of cotton will 
yic'ld 20 ]M'r ccuit more (!ot.U)n tlian mixed, mongrel sevd. Figure's 
from almost any experiment-st ation variety t('st show that this 
is a conse'vvative f!stimate\ 


The deterioration of a variety may be greatly lessejne'-d by pre¬ 
venting mixing in the field and at the gin. Mass selection, if 
done properly and continued for a i>eriod of years, will prevent 
deterioration in a variety and may bring about some improve¬ 
ment. Plant-to-row work from individual plant selections may 
be used to isolate high-producing strains of good type, but propa¬ 
gating from individual plant selections is apt to change the type 
of the variety; and unle!ss ve!ry careful testing is done before the 
new strain is increased, a new cotton may be had that is not so 
good as the old variety. The variety type may be held fairly 
satisfactorily if seed from a number of the progejiiy rows that 
are good representatives of the; type are massed. 

Inbreeding and the S(!lection of pure-line strains will result 
in strains or varietie\s that are more stable and that deteriorate 
less, but it is i)robable that these will not yield quite so well as 
less homozygous strains. 
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Plantation Variety Tests. —A cotton grower should grow only 
well-bred cotton of a variety adapted to his land and locality. 
The surest way for him to determine just what lie should grow 
is to (onduct a varhdy test, one or more, on his land wluu’e sc‘V(Tal 
of the heading vfiri(di(\s avo jdaubvl, cultivated, and grown under 
exactly the same conditions. The soil on which tiu' test is made 
should 1)(^ as uniform as is to Ix' found on the plantation; the rows 
sliould 1)0 of ecjual length and width; the varieties slioidd be 
thiniH'd alik(' and picked and w(Mgh(xl sejxarabdy; etc. 

After a ehoie(‘ of variety is made, the question arises, How <^an 
a supj)ly of choice seed of this vari(dy bo secured? If he luis the 
tim(‘ and inclination, the ])lant(T may produce it liirnself on llx^ 
plantation. He can produce as good se(xl as can l)e bought, 
providt'd he, or someone employed by him, is willing to give tliis 
work tlie time and (Muu’gy lUMx^ssary to dtnadop sonn'thing worth 
while, (\itton breeding is, as numtioncHl ))y Duggar,- tin* work 
of a specialist, and no one is likely to succeed unless he is willing 
to specialize. lb; must, in addition to having mental traits 
suited to tlu' work, have eonside^rablo eneegy and be willing and 
have th(‘ strength to endure coiisid(;rable jdiysical liardship. 
H(^ must spemd day after day walking up and down cotton rows 
with July or August sun berating down upon liim. 

It is \isually nuicb l(‘ss trouble and more satisfa<;tory for a 
cotton grower to sexnae at least a start of good sex'd of the* 
variety ele;sired from tlio U. S. Department of Agriculture, from 
an expeaiment station that is doing cotton breeding, or from a 
reputable comme^rcial breeder. 

One-variety Communities. —In certain sections of me>st of the 
states of the Cotton Bedt, the, cotton growers of communitie*s 
have organized and agreed to grow but one variety of cottejii. 
North Carolina, Arizona, and California were pioneers in this 
work, but at present Georgia, Mississippi, and Texas have the 
most one-variety communities. In 1935, Georgia had 108 such 
communities. 


Tin; (;ominunity system has several good features. A better 
variety will be grown by at least a part of the growers. With 
but one variety in a community, cross-pollination in the fields and 
gin mixing of s(‘ed are very largidy eliminated. The lint cotton 
may bo marketed more advantageoxisly, since there is a consider¬ 
able quantity of uniform staple. Tliis may he sold cooperatively. 
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On Apr. 13, 1937, President lloosevelt signed the bid passed 
by Congress which provides for the official classing of cotton from 
communities organized for the improvement of their product. 
The act further authorizes the Secretary of Agriculture 

. . . to collect, authenticate, publish, and distribute, by telegraph, 
radio, mail, or otherwise, timely information on the market supply* 
demand, location, condition, and market prices for cotton, and cause ■ 
to be prei)ared regularly and distributed for posting at gins, post oifices, 
or in public or conspicuous placcvS in cotton growing communities, 
information on prices for the various grades and staple lengths of 
cotton. 

This act, when put into force, should encourage the growing 
of l)ettcr quality cotton and the formation of more one-vari(‘ty 
comm\miti<!s, since it is ii<ic(\ssary for a community to be organized 
to obtain this classing s(irv'ice. In many areas there lias been 
f)ut little encouragement to growers to improve the (quality of 
their cotton, b('cause about tin; same price w^as paid for various 
cottons in their market. If growlers know the grade and staple 
of their cotton and the market i)rice for the various grad(?s and 
staples, they are in a much better position to demand and get 
a premium for quality cotton. If they are reasonably sure of 
getting Ix^tter prices for bi'tter quality cotton, they will be 
stimulated to grow more of it. 

Effect of Long-draft Spinning on Cotton Breeding. —Within 
re(^cnt years, the long-draft system of spinning has been adopted 
by many mills that make cotton yams, and it is being introduced 
in others. At present, approximately one-third of the active; 
cotton spindles in the; United States are of the long-draft type. 
It is claimed that uniformity of staple length is of le;ss importance 
where this type of spinning is used, and the claims are considereei 
reasonable by some of the te;xtile authorities. However con¬ 
clusive experimental tests to determine the exact difference to 
be secured have not been made. 

If it is found that cotton wth irregular staple length can be 
handled satisfactorily in the cotton mills, cotton breeders can 
pay more attention to yields and less to uniformity of fiber. 

Registered, or Certified, Seed. —Many states have seed laws 
designed to prevent the sale within the state of seed that is 
impure, not true to varietal type, below standard in germination, 
or undesirable in other ways. Official boards charged with the 
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enforcement of these laws have drawn up sets of rules covering 
the production; inspection; registration, or certification; and sah^ 
of seed. Rules vary in different states, but all \ni\c the same 
end in view—the prevention of fraud in the sale of seed. 

Formerly the term ‘'pedigrecid seed” was used often in con¬ 
nection with seed offen^d for sale, but mon} recently that t('rm 
has ceas(^d to have much significance. Anyone could use the 
tmn in connection with scu'd offered for sale, and there was no 
good way of checking up on the pedigree involved. Unless the 
integrity of the breeder is known, pedigreed seed put out by a 
s(M'd company does not mean much. Certified, or regis1,('n»(l, 
seed bearing tags issued by a qualified official insptsd.or, who has 
inspected the cotton in the field, inspected the seed in the l)in, 
and tested th(' germination, is dependable. 

Handling Planting Seed. —It is pc^rhaps not nec('ssary to say 
that, if cotton seed are to be saved for planting purposes, the 
cotton must not be picked while it is wet, nor must a largo amount 
of green s(^ed cotton, that is, cotton gatliered during tlie first 
few weeks of picking, be packed in a cotton house. If more than 
one kind of cotton is grown on a plantation or a change of varie¬ 
ties is made, great caution must be observ(^d to see that (cotton 
houses, picking sacks, wagons, etc., are thoroughly cleaned. If 
more than one variety is ginned at a gin, it is not safe to k't the 
se(Kl pass through a scr(iw conveyor. If it is not possible to have 
belt conv(!yors, the seed should be allowed to fall on the floor in 
front of the gin stands and be sacked there. Small lots of seed 
cotton from breeding plots, that is, lots of 100 to 500 pounds of 
seed cotton, may be fed into the breast of one gin stand ])y hand, 
and the seed caught in front of the stand. Smaller lots of secid 
should be ginned on a small gin such as was described elsewhere 
in this chapter. 

It is better in most instaiuros to sa(ik seed at the gin in even- 
weight bags, say bags that will liold 100 pounds and that are 
made from 8-ounce burlap. Heavier or finer woven fabric may 
cause some s(;ed to heat. While the seed are green, or during 
the first few weeks of ginning, it is best to stand the sacks on end 
over the floor of the warehouse. They should not be tied up or 
piled on top of one another. After 4 or 5 days, the sacks may bo 
tied and stacked. They should be stacked in a dry, airy place 
and in such a way that air can circulate between them. 
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In the more humid part.s of the Cotton B(;lt, cotton seed are 
often so damaged by rains Jx'fore tlie cotton is picked that the 
germination percentage is low. In these areas, seed do not retain 
their vitality wc^ll evt'n if the germination is good when they are 
stored. If tlu* sc'ed are normal, the vitality may liold up well 
for 2 years, but after that, there is a rapid deterioration. 
Simpson^^ says: 


Storage experiments with Sea-Island and upland cotton seed under 
the humid conditions j^rovailiug at James Island, South Carolina, 
showed that in ordinary storage cotton seed deteriorates rafjidly after 
two years. A definite relation is indicated between the moisture con¬ 
tent of the seed during storage and the raf)idity of deterioration. Sca- 
Island seeds, wdth a moisture content re<Iuced below 8 per cent, w'hen 
stored in tin containers to prevent the rajud reahsorption of moisture, 
retained their gerniiiiatiou percentage with only slight impairment for 
years. UiJand cotton seed stored imder vari{)us conditions and 
containing from 8.75 to b‘b78 per cent moisture deteriorated rapidly 
when the moistirre in the st(»r(id se(‘d remained above JO per cent. 
Dried seed stored to prevent reahsorption of moisture show(>d only 
sliglit deterioration after 2'^2 years. Seed containing 13.78 \k'T cent 
moisture and stored to prevent drying were all dead nine months after 
the beginning of storage. 


Delinting Planting Seed .—Some authorities recommend d(dirit- 
ing cotton s(^ed that arc to be used for i)lai)ting purposes. The 
delinting may bo done by subjecting the seed to the fumes of 
certain gases, by plaeiiig them in concentrated sulphuric acid 
for a few' minutes to remove the fuzz, or by passing them through 
delinting raachiuos such as are used in cottonseed-oil mills. 
Sect! that have boon delinted plant somewhat more uniformly 
and germinate sooner if there is a scarcity of moisture in the soil; 
and if the delinting is done with acid, there is some measure of 
disf'asc control, because all disease-producing organisms on the 
outside of the seed are destroyed by the acid. 

But there are some disadvantages. The delinting makes the 
seed more expensive, Delinting with strong acid is somewhat 
dangerous to the men doing the work. If the delinting is done 
with machines, there is usually the possibility of getting seed 
mixed if different varieties are delinted on the same set of 
machines. Green seed arc much more apt to heat if they have 
been delinted. If green seed that have been delinted are packed 
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in a sack, the seed in the center of the sack may heat even if 
it is lying on the floor by itself. D(dint(Hl seed rot in tlie ground 
after planting more fn^quently than normal seed if cold, rainy 
weather follows immediately aft(T planting. 

If seed are ginned closely and tlnai passial through a seed 
cleaner with sfreens and fans for removing ligiit or immature 
seed and stray locks of cotton, trash etc., very satisfactory 
planting s('ed are secured without dc'linting. 

Germination Testing. —It is usually advisable for a cotton 
grower to have his planting seed tested for g(‘nnitiation 
planting. This is especially advisable if the waaither the fall 
before was rainy. The seed may have heat(^d or have been 
injured in some w^ay unknown to iho. ])lanter. All tlu^ leading 
seed companies make a careful test of all the seed tli(;y sell. 

Prime seed germinate 1)0 ])er cent or b(d-t-er. Seed that ger¬ 
minate below 85 per cent are considered below^ stan<lard, ljut may 
bo satisfactory for planting if a larger quantity per acre is used. 
Ordinarily, cotton seed will not germinate satisfactorily under 
60 to 90 days after the bolls open. Many of the seed pass 
through a period of dormanc^y. 

Cotton seed are more difficult to test than corn se(‘d, oats, or 
most other agricultural seeds. They cannot l>e testt'd satisfac¬ 
torily between moist blotting papers, in moist sawdust, in sand 
etc., kept at room temperature. The temperature must be 
fairly high and uniform; the seeds must bo key^t moist but not 
wet; and they must have air. In greenhouses or in other rooms 
where these conditions obtain, they may be testf^d in s()il satis¬ 
factorily. Cotton seed may be tested in germinators heatcnl by 
a gas jet or by an oil lamj), but wdth these? it is difficult to hold 
the temperature between the proi)er limits. Where current is 
available, an electric germinator is pre^ferablc. 

On account of the difficulties met in t(?sting cotton seed, homo 
t(?sting is not very satisfactory or advisable, it is better to 
send samples of seed to a laboratory that is equipped for the 
W'ork. The U. S. Department of Agriculture has two or more 
seed-testing laboratories where seeds will be tested free of charge. 
Most agricultural colleges are ecyuipped for the w^ork and also 
some county agents. There are, in addition, some privat(* labor¬ 
atories tliat will make tests for a moderate? charge. 

When a test is to be made, small samples of seed, say ]-2 pint, 
should be taken from various sacks (i)refera])ly wdth a sampling 
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tiibe so that seeds may be taktn from the central part of the 
saek) or from various parts of the pile of seed if not sacked, so 
that a representative sample may be seetired. The samples 
should be numbered, and corresponding numbers placed on the 
sacks from which they were obtained. 

Making the Test .—The first step in tfjsting samples of seed is 
to count out a givcm number of sooAh from, each sample, say 100 
or, better, 200, so that a duplicate test may be made. Each of 
these hundreds is next thoroughly wetted. This may be done by 
immersing them in water while they are held in the hand and 
squeezing and relaxing several times to drive air out of the fuzz. 
The seeds arc next spread out in a single layer between the folds 
of moist outing cloth, cotton flannel, or moist absorbent paper 
toweling and placed on a wire tray of the germinator. After 
the seeds liave been in the germinator 2 or 3 days, a count 
should be made, and all sprouted seeds removed. If allowed to 
remain in the germinator, they may lift the cloth from oth(T 
seeds that have not yet germinati^d, and these will not havr^ 
enough moisture. A second count may be made about the 
sixth day. Usually this is enough to end the test, but in some 
cases it is advisable to make a third count. 

Water should be kept in the lower part of the germinator so 
that the air will b(i very humid. The cloths in the ui)per part of 
the germinator tend to bec^omc too w(d and must be; wrung out. 
The ones in the lower part have a tendency to become too dry 
and need sprinkling. The seeds should be well wetted at first 
but after tliat should be kept moist, not wet. The t(mip(Tature 
may range from 20 to 30^C. (66 to 86°F.). 

The rules for sc^ed testing adoj^ted by the Official Seed Analysts 
of North America advise the use of an alternation of tom])eratures 
in the gentiinator—30"’C. for 6 to 8 hours, then 20'^C. for the 
remainder of the day. 
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CHAPTER X 


CHEMISTRY OF THE COTTON PLANT 

Many clioniical analyses have la'en made of eominereial 
products coming from the cotton jilant, hut only a compara¬ 
tively small number have been made of the plant itself or of its 
different i)arts. 

Composition of Mature Plants. —'Phe relative weight of the 
different parts of a cotton plant will vary greatly with the 
season, the richness of the soil, and the variety, and these differ¬ 
ences will affect the chemical composition in so far as cpiantity 
of different compounds is eonec'rned. Figures given are only 
averages from a number of determinations and are not accurate 
for specific, cases. 

McBryde'* reports relative weights of different ])ijrls of mature, 
dry cotton plants as follows: 



(inuiis 

1 

I’tT cent 

Roots. 

14.55 

8 80 

Steins. 1 

1 

38.26 

23.15 

IxiavoH ... 

33.48 

20 25 

Burs 1 

23.49 

14 21 

Seed 

38.07 

23 03 

Lint... 

17.45 

10 56 

Total ... 

1C5 30 

100 


The leaf weight of the foregoing was taken before- tin' plants 
had shed many leaves. The plants were grown in South ('aro- 
lina. In other states farther west, the percentage of stalk, roots, 
and leaves, as compared with seed and lint, is considerably 
greater. Fraps,’’ of Texas, reports the percentage more than 
twice as gniat. In districts where boll weevils are prcA'alent, 
the vegetative parts of plants are large in proportion to the 
seed and lint. 
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Young cotton j^lants contain a high pcrccnlagt^ of ^Yatcr. As 
th(‘y become okh'r, the water content gradually becomes less until 
maturity is reaclu'd. Anderson and Hoss'* rt'])ort tlu^ water 
content of fresh young plants 5 \^<^eks old as l)eing S4.7 ihm* c('nt; 
of fresh mature plants, (W.7 p(*r c(*ut; of air-dried niatun^ plants, 
7.4 per cent. White^ made analyses of tlie ferlilizing con¬ 
stituents of cotton plants of one varit'ty, Cdevi'land, for 4 suc¬ 
cessive years. The land on which the |)lants w(‘re grown was 
a jnoderately productive “good cotton soil.” It was fertiiized 
with a complete fertilizer containing 70.2 pounds of aAailable 
phosi)li()ric acid, 18 pounds of jwtash, and 20.8 ixmnds of 
nitrogen. 

d^abh' VIII, compiled from Whi1(*^s n^sulis, shows fertilizing 
constituents of the al)oveground portion of matun' ])limts. It 
will l)e noticed that tliere is close* agreement l)<‘tAV(*en figures 
obtained in tlitferent v(*ars. 


Table VIH. —Pertilizino (k)NBTiTiiKNTS i\' Abo\ iO(;jtoeM) Pottrroisr of 

Mature (Vm’ON Plants 
(O rv Mjittc'r) 






f ^>iri]x)si( loa i 

)f fisll 




IVr 







Per 

Per 

Per 

1 

P(T 

I 

1 Per 

! Per 

Vear 

cent 

nitro- 

1 

cent 


(■(Mit 

cent 

ash 

cent 

1 C(‘Ilt 


gen 

phos- 

Kill- 

pot as- 

cal- • 

j n»:ig- 




phoru« 

phur 

biuiu 

ciujii 

1 nesiiiin 

1 

1910 


1 . 50 


m 

11.80 

1 

r 

13.21 

5 25 

1911 


1.43 



11.47 

10.82 

4 80 

1912 

7.10 

1.50 


IB 

9.41 

10.04 

4.10 

1913 

7.25 

1.54 


IB 

11.10 

11.01 

1 

3.99 

Averagt! 

6.83 

: 1.50 

3.28 

1 

1.50 

10.90 

11.42 

1 

4.53 


Taldci IX, compiled from n*sults j)ublisli(‘d ))y diffenmt (‘xjxTi- 
inent stations, shows fertilizing constitu(*iits in (‘iitire mature 
cotton plants grown in different states. These rf:sults are figured 
on a different basis from that given by White in Tul)le VTIl 
and so arc not exaelly eoinparalde. 

Tal)le X, from McBryde,^ shows a i)roximate aualyvsis of an 
entire mature plant gnnvn in South Carolina. 
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From T:i})]os VIII and IX some idea may be obtained of the 
draft tliat cotton plants make on the fertility of th(i soil. This 
draft is not in din'ct ]iroportion to the size of the crop. It is 

1'ahle TX — Fkrtilizino (’onstitioonts of Matttue Cotton Plants 


Station 

1 

I'cr 

cent 

asli 

Per cent 
nitrogen 

Per cent 
] phosphoric 
acid 

4 

m 

m 

Alabama. 

* 6.07 

1.56 

1 

0.55 

1.26 

1.65 

Soutli C’arolina. 

6.27 

1.58 

0.47 

1.43 

1.53 

North Carolina Depart¬ 
ment of Agriculture... 

7.28 

1.31 

0.47 

1.34 

0.76 

Texas. 

1 

• « • 4 

1.71 

0.45 

1.50 

2.07 


greater, comparativ(ily, for small yields and smaller for large 
on(^s. PVaps^ showed that, if a large amount of potash is present 
in th(i soil, an excess may be taken up by plants. 


Tahle X.~ Proximate Analysis of Mature Cotton Plant 


Per cent 
water 

m 

P<!r cent 
ash 

Per cent 
protein 

1 

1 

Per cent 
fiber 

Per (^ent 
nitrogen- 
free extract 

per cent 
fats 

7.36 

5.81 

9.13 

30.94 

! 

42.84 

3.92 


Probably a better idea of the drain that (cotton crops make; on 
tlio soil can be obtained by considering the pounds of fertilizing 
{^oiivstituents found in the lint and seed obtained from an acre of 
good cotton. Ill Table XI, compiled from McBryde,** the 
f(!rtilizing constituents in corn, oat, and cotton crops arc shown 
in fonn for comparison. 

The cotton yield used in the preceding table, 954 pounds seed 
cotton per acre, is above the average for the Cotton Belt, but it is 
only a fair crop for well-cultivated cotton on good laiuL The 
lint pcTCcntage used is a little low for short-staple cotton but high 
for long-stai)le; then^fore it averages well. Average cr()i)s for 
the South are about 30 bushels of oats per acre and 20 bushels 
of corn per acre. It will be observed that the fertility removed 
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from tlie soil when only tlip lint is taken away is very little—only 
al>ont .3 j)oun(ls. This drain is wry imieh l(‘ss than thal made by 
oats and corn (see columns 2 and 3 in Table XI), when only the 
grain is removed. At- present, however, (*otton seed is I’emoved 
also and is rarely nd-iiriied in manun's. Oat straw, jis a rule, is 
lik(‘wise taken from tlie land, but (‘orn stover is usually left. Th(^ 
figures, then, in columns 3, 4, and 5 ani Ix'st for comparison. 
These indicnt(^ that the cotton crop tak(\s mon* nutrients from 


Table XT.— Kkutilizinu Constituents in tub PuoDurTS oc an Acre of 

Cohn, Oats, and Cotton 
(PouTuls per Acre) 


1 

1 

1 

300 

pounds 
lint , 
cotton 

30 

bush(‘ls 

oats 

1 

1 

1 

20 

bushels 

corn 

; 300 

1 

pountls 

hnt 

and 

054 

pounds 

seed 

30 

bushels 
oats i 
and 
1,515 
pounds 
straw 

20 

bushels 

com 

and 

1,634 

pounds 

stover 

Nitrogen. 

0.72 ! 

17.50 

16.50 

20.80 

26.50 

29 '80 

Phosphoric acid (P20r,) 

0.18 

6.00 

6.75 

6.84 

9.00 

9.50 

Potash (KjO). 

2.22 

5.25 

5.30 

9.85 

36.00 

30.40 

Soda (NagO). 

o.os 

0.15 

0.18 

0.20 

1.05 

1-92 

Linn^ (C^aO) . ... 

0.46 

0.75 


1.68 

5.25 

7.93 

Magnesia (MgO) 

0.41 

2.25 

2.50 

3.67 

5.25 

8.25 

Sulphurous acid (SOa) . I 

0.26 

0.45 

0.18 

1 10 

2.70 

. 

Insoluble matter. 

0.08 

9.00 

0.12 

0.23 

27.00 

23.40 


the soil than does the grain of a corn croi) but considerably less 
than do(»s the whole crop of corn or oats. 

Composition of Different Parts of the Cotton Plant.— Siiuic tho 
^lifferent iiarts of cotton plants differ grc'atly in composition, and 
since some parts are used for om* ])urpose and some for another, 
it is of value to know the definite composition of i^ach j)art. 
Table XII, compiled from Anderson and Ross,'» shows the com¬ 
plete analysis of different jiarts of a mature cotton plant. 

It will bo noticed that tlu* hu’tilizing constituents of roots and 
stem are proixirtionally about the sam(\ Th(‘ leavers are con- 
si)i(*uously riclu'r. Also, the liolls an* eomparatively rich in 
nutrient elements, but this is to bo expected, since tliey contain 
the seed. The empty burs are moderately rich in potash and 
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phosphoric acid but low in nitrogen. The lint is low in all 
fertilizing elejin^nts. 

Th(' roots, stcjins, and bolls are all high in fiber, but the leaves 
are comparatively low. Roots and stems average about the 
same in carbohydrates and prottaiis, but the roots contain con- 
sid(*rably more fat. The leaves arc rich in all the principal 
foods—inoteins, fats, and carbohydrates—and are nutritious 


Taulk XJl. Complete An\lvsis of ]*auts of Matche Cotton Plants 
n^‘JTCMitngo of ConsUtiU'nts in Wat(T-fr('() MatcMinl) 




T3 

... 

O 

a 

o 

•c 



eS 

a 

o 

h. 


*d 

m t 

e 

tj 






Carbohydrates 


Nitrogei 

o 

a 

IT 

0 

M 

A. 

Potash 

Lime 

‘ifi 

Of 

a 

w 

Wh 

1^, 

*0 

o 

■o 

H 

O 

a 

•2 

I* 

3 

a 

3 

m 


la 

Protein 

Fiber 

od 

Roots. 

0 4S 

0.25 

0 00 

0,45 

0.44 

0 25 

0.41 

0.11 

0.G4 

2.72 

2.00 

10.02 

2.78 

10 S8 

Stoni . 

0 (i4 

0 21 

0.85 

0.78 

0.28 

0.21 

o.;io 

0.14 

O.Ki 

2.0it 

4 (K) 

45.21 

1.11 

16 to 

LfuvnH .... 

2 2r> 

0.48 

1.00 

5.28 

0.01 

0.42 

O.GO 

1.05 

1.70 

12.55 

n.OG 

S.71 

8.49 

50 10 

Rolls. 

l.Hli 

0.7S 

1.00 

0.51 

0.55 

0.15 

0.22 

0.42 

0.21 

4 74 

11.44 

45 21 

0 81 

20 07 

So<'d. 

2.54 

1.40 

1.12 

o.:t2 


0.02 

0.28 

0.11 

0.02 

3 05 

22.12 

11.01 

22.05 

29 20 

Lint . . . 

% 

0.38 

0.00 

0.50 

0.07 


O.lfi 

0.07 

0.00 

0.07 

1.25 

1.12 

87.02 

O.Gl 

10.00 


feed for stock. I^istasteful organic compounds pres(uit in small 
(juantities ])robabIy account for the? fact that they an' not relished 
more by animals. The seed, too, contain food elements in large 
quantities and, as is well known, serve as excellent feed for (tattle 
and some oilier kinds of live-stock. Cotton lint is often spoken 
of as being pure eollulose, but an examination of Table Xll will 
shoAv that it contains several other materials in consid('ral)lo 
quantity. It is lower in fertilizer and food elements than all 
tlu^ other main jiarts of the jilant, but it ranks highest in fiber. 

McHargue'^ lias also made a study of the mineral constituents 
of the diffiu-ent ])arts of the cotton plant, studying espc'cially 
the occurrence of some of tlie rarer elenunits, such as iron, copper, 
and manganese, not n'ported by other analysts. Where tlio 
work is com])arable, the rcjsults (dieck rather closely with the 
results obtained by White,^ Anderson and Ross,^ and rraps."^ 
Table XlL'l, from Mcllargue,^^ gives the pounds per acre of 
elements contained in an average crop of air-dry cotton jilants. 

Mcliarguc^^ found copper in all jiarts of the cotton plant that 
were exarniued, the kernels containing the highest percentage. 
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The larpjeHt amount of iron was found in tho loavos, the most 
mauganose in tlio luills, and tho most ziiio in tlio k(Tnols. Tho 
loav(\s f*ontain('d 2.2 pcT oont sulphur, which was inoro than fivo 
times as much as was found in tho stalks or kernels or in any 
other part of the plant. 

Tlu* water content of cotton fibers, according to Bowman/** 
varic's Avith tho season, ranging from I to al>out 4 per c(Mit in tiu' 
new' crop and h^ss as the sc'ason a(h'aru'(‘s. Above 2 pen* cent is 


T.uha: XlLl. 


Ki.kments CoNTAiNEn IS AS A\KU\(;io C'Kor OK Am-i>uY 

('OTTON Plants 
(Pounds ])cr Acre) 


I 

Pfirt.s <11 plimt. .! 

L(‘.‘n’<‘S 

Stalks 

Kernels 

Hulls 

Filx'r 

Total 

Pounds ])(*r aort* 

S(H) 

1 .m) 

300 

300 

3(K) 

2.7(H) 

t^>ppor ((^1 ). . 

0 010 

0 OOH 

0 015 

0 004 


0 037 

Iron (Fc). 

0 448 

0 103 

0 042 

0 007 

0 . 057 

0 727 

Mang:tD<*se (Mri) 

0 040 

0.009 

0 004 

0 037 


0 090 

Zin<* (Zn). 

0 020 

0 012 

0 i)90 

0 00() 


0 104 

t'alciuin ((’a). 

30 000 

12 910 

0.522 

0 370 

0.040 

44 442 

MngnesiuTn (Mg) 

3 0(K) 

2 533 

1.001 

0.350 


7 544 

Phosphorus (P).. 

2 112 

1 573 

5 040 

0.157 

0.084 

8 900 

Potassium (K). .. 

15.0-10 

22 030 

3 . 225 

3.090 

. 

43 391 

Sodium (Na) . 

4 100 

4.000 

2.010 

2 279 

1 

1. 

12 509 

Hulpimr (S) . 

15 200 

4.1 10 

1 080 

0 105 

i . 

20 525 

Nitrog(‘n (N) ... 

22 000 

11 750 

21 120 

1 (iso! . . 

40 550 

Total . 

93 . 230 

59.158 

1 34.209 
< 

8 151 

0 181 

184 945 


excessive oven in a new' crop, and when more than this amount is 
present it is jwobably duo to a w'('t season and the (‘ottoi/s }>eing 
])a(;ked before drying or to tlu^ addition of wat(T arlificially. 
McBrydo^ found that if sami)les of ai)par(!ntly dry cotton were 
heated to 212°F., they lost from 5 to 7 p(a* c<;nt in w^eight but 
that, if they WTre i)ut back in the room from whicli they had 
been taken, they gradually n^gained all the weight th(*y had lost. 
This W'as the so-calk‘d “water of hydration.” 

Composition of Plants at Different Stages of Growth.—The 
composition of eottou plants varies considerably at different stag<*s 
of growth. White,^ of Georgia, made analysers of plants in four 
different stage’s of deY(’lopinont—first form, first bloom, first 
open boll, and mature plant—for 4 succ(^ssive years. He used 
but one variety, Cleveland Big Boll, and grew plants on good 
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cotton land near Atheas, Ga. B(^forc planting, 634 pounds of a 
mixc'd fertilizer, consisting of 468 i)ounds of superphosphate, 36 
ix)unds of muriate of potash, and 130 })ou]id,s of nitrate of soda, 
were api)lied in the drill. First forms appeared 34 to 40 days 
aft(T the sc'ed sproutt'd; blooms, 24 to 32 days later; open bolls, 
57 or 58 days aft,(‘r blooms; and the jdants were mature in 90 to 
100 days aftf'r open bolls a})p(\‘ired. 

Tabl(\s XIJJ and XIV show n\sults from analyses made l)y 
White ill 1910. P'igures for oth(‘r years w^^^rci very similar. 


Tajilk Xlll.- WiiinmT and CoMi-osmor^ os Pian rs aj’Diki'’>:hk\'I'S'i aoks 

OK CiltOWTII 


Avcniiif’ of Pljints 

(l)rv-njnttcr vvrii^hts; only abovo^nMind 

First form . . 

First bloom . . 

Fiist open boll 
Alaturo pliint 

Nitroj!,on in Dry MjitbT 

First form . . . 

t'irst bloom ... 

I'^irst op(^n boll * . 

Mature pliant .... 

Ash in Dry Matter 


ns(‘d ) 

Grams 
. . 20 83 

-. 48 65 

.. 82 43 

.. 172 35 

Per Cent 
. . 4 27 

. .. 3.60 
.... 2.67 
.... 1.66 


Per Cent 

First form .... .13 35 

First bloom .14.25 

First open boll . 11.38 

Mature plant. 6 15 


Table XTV.— (hiEiwieAL Composition of tup: Ash 



First 
form, 
per cent 

First 
bloom, 
per cent 

First 

open boll, 
per cent 

Mature 

pluiit, 

per cent 

Phosphorus . . . . ! 

5 35 

4.28 

4.03 

3.77 

Suhihur 

2.86 

2.16 

1.70 

1.70 

Potassium. . 

16.07 

12.40 

10.20 

11.80 

Calcium... 

20.00 

15.05 

12.24 

13.21 

Magnesium.. 

7.86 

5.40 

5.20 

5.25 


From Tables XIII and XIV it will be observed that cotton 
plants make a large gain in weight as they pass from the first- 
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form stagG to maturity aud that the percentage of important 
minerals decreases gradiially. Talde XV shows tliat the total 
mineral weight increases gn'atly as the plant increases in size. 

TaBT.K XV. —QvANTITATrV'E ('OMPOSITIOI^ OF A SlNrJliE 


First 

form, 

grains 


First 

bloom, 

grams 


First 
open holl, 
grams 


Matum 

liliiit, 

grams 


Drj^ matUT 

liO. 

83 ^S. 

65 

82. t3 

172.35 

Ash . 

2 

78 0.f)3 

9.38 

10 60 

Nitrogen . . 

0. 

m 1. 

75 

2.20 

2.69 

Phosphorus 

0. 

15 0.30 

0.3S 

0.40 

Sulphur 

O.OS 0. 

15 

0.10 

0.18 

Potassiimi 

0. 

45 0 87 

0.96 

1.25 

Fiilcinni. 

0. 

55 ]. 

05 

1,15 

1.10 

Ahigiiesiuni 

0 

122 0 

38 

0.19 

0 56 

Tmu.e XVI.— Pkhcf.ntaoe or-’ M 

INKRALS TakKN 

I'p iH’jtiNt; Dikkehent 



K Pekiods 





I () 

First form 

Firsf bloom 

I'irst open 


first 

U) first 

to first oi>eu 

l)oll to 


form 

bloom 


boll 

mailing jilant 

Nitrogen . 

mn 

32 


18 

10 

Phosphorus. 


40 


18 

5 

Sulphur. 

4S 

32 


10 

15 

Potassium. 

35 

28 


13 

14 

Calcium. 

33 

41 


10 

16 

Magnesium. 

38 

31 


20 

n 


From tlio analyst's made during tlie 4 years’ study, White* 
cal<;ulat(^d the percentage of mineral nutrients the cotton plant 
lakes up during each of the four periods mentioned above. 

From the foregoing and from other data, he estimates that, 
under conditions similar to the ones under which his plants were 
grown, a cotton plant takes up approximately one-third of its 
total mineral nutrients during the first period of 30 days; a second 
third during the second period of 30 days terminating with the 
formation of the first bloom; 85 to 90 pv.i cent by the end of the 
third period, or by the opening of the first boll. This leaves 
only 10 to 15 per cent to be added during tlie maturing period 
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of 90 to 300 days. Mo.st of the total dry matter of the plant, 
however, is produeed during the last period. Ac^eordiug to 
White's figures, a])])roxiinat(dy oue-('ighth is x)roduced the first 
])eriod; one-<dghth th(^ se(‘ond; one-fourth the third; and one-half 
the last, or maturing, ])eriod. 

Relative Composition of Cotton Plants as Affected by Fer¬ 
tilizers. —It has b<*en demonstrated often that an application of 
eomnuTcial fertiliz(us will increase cotton yi(dds and produce^ 
]arg(‘r plants. White,^ in his experiments in Georgia, found that, 
on the av(‘rage, a mature plant receiving a moderately heavy 
api)lieatiou of complete fertilizer contained 155.2 grams of dry 
matter; one receiving no phosidiate, 135.5 grams; oiu‘ rtaadving 
oiu'-half the standard amount of phosjdiorus, 137.4 grams. He 
found also that a mature plant niceiving the compl('tc fertilizer 
contaimnl 0.85 pvr cent a>sh (on dry-matter basis); one receiving 
no phosi)horus, 6.10 i)er voni; one receiving oue-lialf the quanlity 
of phosi)horiis, 5.85 per cent. The last figures are not according 
to (^xx)e(*tation. 

Tlic relative anjount of nitrogen, potash, and phosphoric acid 
in x)lauts does not seem to be influenced greatly by fertilizers 
applied to the soil; this is especially triu' if the land is moderately 
rich already. Whit**, * iis a result of his rather extensive experi¬ 
ments extending over 2 years, was unable to see any definite 
relation. He* e^oiuludes: 


The obvious indie'.atioii of these results, as compared with those 
yielded l)y the ai)plication of the standard fertilizer, is that substantial 
diminution in amount of either of the principal ingredients of the 
plant's f(K»(l —jlioHjliorus, calcium, ])ota.ssium, or nitrogen—involves 
(I) substantial redueition in the weight (dry matter) of the plant in its 
entirety and in the sove*ral periods of growth, particularly after setting 
of the form; and (2) increase in time i)eriod from form to bloom, from 
bloom to open boll, and in the maturing of the plant. The i)roportion 
of ash to dry matter at any stage of growth or relative amounts of nitro¬ 
gen and mineral ingredients do not appear to be seriously affected by 
the amount of the food supply. This would seem to indicate the impor¬ 
tant fact of the absence of a power in the plant to store food in any partic¬ 
ular period of growth beyond the needs of the plant for the period. 

Anderson,*^ in Alabama, secured results similar to White’s. 
The nitrogen and phosphate fertilizers appeared to give no con¬ 
sistent increase of tliose elements in the plants, but the potash 
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jipjn’ared to be an t‘xcp])tion. Its uso in fertilizers gave an 
inerease in the plants regularly. Potash also gave an inenause 
in Wliite’s experiments but was u.sed in only two tests. 'Pablo 
XVII, Irom ArRl('^son^s work, .^hows the composition of })laiits 
grown on rich garden soil and on loss fertile field soil with various 
f(‘rliliz(*rs ai)phed to ('ael». (The amount of fiTtilizer used per 
acre is not givc'Ti. The sec^d-cotlon Aveights givtai in Table XVII 
are tl)(‘ yields from plots 10 feet square'.) The effc'ct of the potash 
f(*rtiliz('r is more marked on the j)oor('r soil. 


Table 


XVII.—Ekfe(‘t of 
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2 352 
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kniiiit 

i 2 

0 ;U5 : 

1 1H)9 

.20 00 

2 020 

0 741 

2 4Mi 

120 00 

Nitrate sod .1 and 

1 








phosp})<>ii< a(’)d 

1 051 , 

0 527 ! 

1 88.2 

23 21 

1 494 

0 (i«H 

2 0(i4 

90 25 

Kaiiiit and phas- 

1 

1 








pliotic at id 

2 110 

0 4S8 

! 841 

29 17 

2 751 

0 900 

2 442 

132 80 

Nitiale .soda, k.iuiit, i 









and pliosphoiK acid 

I J 5()2 

0 557 

1 

37 50 

3 054 

0 090 

2 3.t!> 

145 .24 

N«»iie 

1 

j 

' - 

12 50 

2 083 

0 /24 

2 273 

1 

141 25 


Ilesults secured by White’* (Table XVIJI) indicat<; that the 
fertilizer used may liave consid(!ral)le effect on the storage of 
fat in the seed. Lack of i)hosphorus appears to have the most 
influence as a deU'rrent. 


Effect of Soils on Composition of Cotton Plants.—It is well 
known that the eharacter of the soil on which plants are grown 
determines largely the amount of growth that they make and 
their yields. The effect that various soils have on the relative 
amount of A'^arious chemical compounds in the plants in not so 
well known. Anderson*'' analyzed some plants groAvn on rich 
garden soil and .some grown on field soil of fair fertility but Ioav 
in organic matter. The ganlen-soil plants, as is shown by Table 
XVII, Avere much riclier in potavsh, phosphoric acid, and nitrogen. 



226 


COTTON 


Fraps^ analyzed plants from sevtm different regions in Texas. A 
wide variation in composition was obtained, but much of this 
was probably due to elimatie differences. No definite relation 
to different soil ty])es was established. White'* analyzed plants 
grown in different parts of Georgia but found no wide divergence 
in (composition. 

Keanu^^^ (examined for salt contemt the fiber of Sea Island- 
and uiffand (iottons grown on irrigaUHl land in Arizona in (‘om- 


TAaiij2 XVI11.—I0i‘ei JCT 


OP Fkhtilizeus on S' 


rouAOB OF FA'r in Co'fton 


Skkd 


1 

1 

Averaj»t* | 
amount, of 
.s(‘ed, 
^;rams 

Avera^i' 
amount of 
k‘TlU'U 
grams 

Per e(Mit 
k(cru(*l 

1 

Per eent. 
fat in 
; kernel 

101] 

Siandjird fcTtilizrr. .... 

0.140 

0.000 

45.5 

42.S 

No plios])lijiU‘ . 

O.llS 

0.052 

44.2 

36.6 

OiKvbiilf sOindard })hosphjil<‘ 

0 130 


44.8 

40.2 

No poUxH.siuni 

0 120 

0.050 

45.0 

12.0 

On('-half stundai’d ])ofc{is.siinii 

0.125 

0.050 

44.0 

41.8 

No iiitrogou. 

0.115 

0.050 

43.8 

30.8 

Oru'-haif standard iiitrogoii... 

0.125 

0.050 

44.6 

40.1 

]or2 

Standard fertilizer. 

0.155 

0.071 

45.8 

38.2 

No phospliate. 

0.131 

0.050 

45.0 ' 

31.5 

Onc-half standard phosjdiate 

0.145 

0.005 

44.6 

36.5 

No potassium .. 

0.135 

0.061 

45.5 

38.3 

One-half standard ])otassiuni 

0.140 

0.062 

44.2 

38.0 

No nitroRen .... 

0.135 

0.060 

44.8 

35.6 

OiKvlialf standard nitrogen.. . 

0.142 

0.064 

45.1 

37.5 


parison with the fi1)er of the same vai’ieties grown in South 
Carolina. The fib(T from a very salty field contained slightly 
more salt than fib(^r from good soil. 

Cotton groMui on rich land has lower lint percentage than that 
grown on poor land, on account of the better developed seed. 
The larger, or more perfect, se(?d contain a slightly higher per¬ 
centage of oil. Oil mills pay $5 more a ton for seed grown in 
the Mississippi Delta than for seed grown in the hill section of 
the state. However, the D(dta-grown seed contain more oil 
mainly because the long-staple varieties are grown there. Most 
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of the long-staple varieties have small s(kh 1 comparatively rich in 
oil. 

Difference in Composition of Different Varieties. —t-otton 
varieties differ (*onsi(leral)ly in yi(‘lds i>f lint and seed and in lint 
percentage. This maki's some diffen^nee in ihv orgjuuc* eom])osi- 
tion of plants, but there s<H‘ins to be but little difference' in the 
relative percentage of the b'rtilizer constituents contained. 
White^ analyz(^d varieties in a varitdy test in Georgia but. found 
only slight diff(wnces in chemical eh'inents. Rast, n1 Gc'orgia., 
and J3ro\vn, of Mississij)])!, found that s('ed of diffeix'nt vari<'ti(‘s 
difh'r greatly in oil content, th(' ditfenaice b(‘ing as much as 10 
gallons per ton, in some inslanc(*s, foi* ditTerent varieti(‘s grown 
in th(^ same fi('ld. 

Other Organic Compounds in Cotton Plants.— Muhktous 
organic compounds an' found in small (luantitic's in (*ot t.on ])lants. 
Among th(\se may l)e iiu'iitioued gossypol, which, as dctei'minr'd 
by Withers and (Warmth,- is tlie toxic substance in cottonsr'cd 
meal and is ])reseiit in th<' secretion of internal glands wid(‘ly 
distributed over cottou i>lants; (iiK'rcimeritriu and iso(juercitrin, 
isolate<l from petals l>y Viehoevi'r, ('liernoff, arwl Joues^*'; (pier- 
eimeritrin iu leaves; an etln'real oil distilh'd in small qnaidilies 
from seedling or squaring ])lants by Vi(‘])o(‘ver and uth('rs.'" 
This oil has the property of attracting boll weevils, and it. is 
possible that it is to them a guide' to the plants. T'hen' is sugar 
in the neertarios of flowers and leavers, and other com])oun(ls arc 
found in the plants in small quantities, but to diseaiss th('s(' does 
not fall within the province of tliis work. 
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CHAPTER XI 


FERTILIZERS, MANURES, AND ROTATIONS 

FOR COTTON 


Cotton is srowri on niiiiiy fic'lds jnvir after y<'ar. Asitisa clcaii- 
(‘ulturo crop, thoro is not niiicli cliancc lor an accuinnlation of 
organic matter in tlic soil; and since llu^ lands arc nsiially l)ar(' 
during thcwint(;r,thep(Tiodof heaviest rainfall, they are suhjirt to 
much erosion and leaching. Baclerial action in the soil is active 
during most of the year. This soon destroys tlu' organic matti'i’ 
that is added or that was pres('nt in th(' fresh sf)il. Th(‘ lands 
ol tlie Cotton Belt arii, for the most ])art, low in ])roductivity. 
N<'arly all are low in humus and uitrogi'ii; many have insufficient 
phosphorus; and sonu^ have but little ])otassium. 

Comnuircial fertilizers an' Ix'ing used considc'rably on (iotton 
lands, but ofb'ii they a.re not ap])lied judiciously. Expen.siv(' 
nitrogenous fertilizca-s arc' bought when legume's should be grown; 
eompletei fertilizers are frequently used when; but one' or two 
constituents are needed. Cotton })lant('rs must learn to handle 
their lands .so as to increase the suj)ply of nitrogen and organie; 
matter in the .soil; they must h'arn just what ekanents are 
needed and the; most economical source from which to i)urcha.se; 
and they must learn how to prevent loss of nutrients already in 
the soil by leaching and erosion. 

History of Cotton Fertilization. —Cotton grow(',rs in America 
have long known the value of .stable manures, cotton seed, and 
clovers as fertilizers, but these were not usc'd extensively until 
comparatively recently. Formc'rly, rich, new lands w(ire cheaj), 
and labor was cheap and abundant. It was k'ss difficult to 
acquire and clear fresh lands than to fertilize or build up “worn- 
out” ones. As a conseciiumce, lands were robbed of tlaur plant 
nutrients until worn out; then new lands were taki'n up. The 
animal manures produced were of little consiMiuence, becau,s(! 
not many animals were kept—veiy few besides fhe mules and 
horses used in cultivating the cotton—and since the animals 
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that worn kept were allowed to graze in pastures a large part of 
tlu* iuaiiun\s did not aceunnilato. Cotton seed was sorne- 

iinies seattenal broadcast over tlie land and then plowed under. 
(>ft(*n it was ])iled in luiaps and l(*ft exposed to the weather for 
s('veral months to rot; then it was scattered. 

A(a*ording to White/ f(‘w fc'rtilizers were used on cotton prior 
1o 1800. The natural richness of the soil was depended on, and 
“ th(‘ virgin soil skiinined.’’ Penivian guano was introduced into 
th(' United Statfis about 1840 and first tried on cotton by David 
Dickson of Hancock County, Georgia, in 1846. This was prob¬ 
ably the first use in the United States of a concentrated fertilizer 
on cotton. When first tried by Dickson, guano gave surprisingly 
good results. Other planters began using it with splendid 
results at first, but later results were not so satisfactory in many 
instances, on account of the poverty of the soil and the poor 
cultural practi(;es followed. 

Following Liebig’s discovery of the value of chemical fertilizers 
as nutrients for jjlants, the opening of potash-salt beds in Ger¬ 
many, and the discovery of phosphate deposits in Tennessee, 
Florida, and South Carolina came the use of artificial manures 
on a commercial scale. Cotton growers began to use them exten¬ 
sively just after the Civil War. The war took their cheap labor 
from them. No new lands could be cleared, but there was 
a heavy demand for cotton at good prices. The worn-out 
lands would not prodiice well without some aid. Commercial 
fertilizers mot the need exactly. They could bo bought and 
applied without much trouble, and they gave good returns. 
Their use soon became widespread in the ohler states of the Cot¬ 
ton Belt. Unfortunately, many growers began to expect too 
much from the fertilizers. They allowed the soil to beciome low in 
organic matter from failure to use proi)er rotations and neglected 
seed-bed preparation and culture, expecting the fertilizers used 
to make a crop in spite of these handicaps. The failures natu¬ 
rally resulting (\auscd many farmers to consider commercial 
fertilizers positive evils. They were frequently denounced in 
])ublic meetings, and some efforts were even made to seeun^ 
legislative measures to prohibit their sale. Later, better infor¬ 
mation was distributed, and the pro])er use of fertilizers learned. 
The use at present is confined principally to states east of the 
Mississippi River. 
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Soil Elements Removed by Cotton. — Soils in cotton-growing 
districts arc usually pot)r, hut this is not due to the drain tliat 
cotton plants make on tho soil. An <*xaniina.tion of Tahio XII 
and other tables in C'ha]). X ami of Table XIX below should 
convince anyone that the draft is (a)niparati\a*ly light. 


Tabi.r XIX. —Wekhit or Prani's ani> PiiANT Ni'J’uiknts in Plants That 

T'uonnee \ Hm.k ok (’u'rroN 


I'.Trt 

Per e(*iit 
of 

weight. 

Wcuglit 

ill 

]) 0 lliuls 

Pounds 

nitrogen 

Pounds 

pliosp}}orio 

arid 

Pounds 

j)otiisli 

Roots 

8 S 

417 

2.00 

1.08 

3.75 

Stems. 

23.15 

1,096 

7.01 

2.30 

9.33 

Leaves 

2(1 25 

959 

21.58 

4 60 

10.45 

Burs. 

11 21 

673 

5 52 

3.23 

20.79 

Seed . . 

23 03 

1,090 

38 58 

15 26 

12.32 

Lint 

10.56 

500 

0.90 

0.45 

2.95 

Total. 

100.00 

4,735 

75.59 

26.92 

59.59 


All of the cotton plant is returned to the soil exire^})! the seed 
and the lint. Tho fi^tilizer (constituents in the seeds are returned 
in part in manun^s from animals fed eottonsc^ed meal and in 
cottonseced fertilizers. The fertilizers in a 5()0-pouiid bale of 
lint weigh less than 5 pounds, and more than half of this is potash, 
a constituent that is plentiful in most soils. 

Maintenance of Soil Productivity. —With proper handling, 
soils may retain their richness and continue to produce* well 
indefinitely. Fields in parts of ICuropo that htxve btHui in cul¬ 
tivation hundreds of years are today j)r()du(nng bett(T than they 
were a hundred years ago. Fi(‘Jds in China that have been 
cultivated for 4,000 years are still producing well. 

Elements that are scarccj in the soil naturally must be supplied 
in the form of manures or artificial fertilizers, lolements present 
in the soil may be rendered more available by the introduction 
of organic matter. 


It is not profitable to cro]) poor land. If land Is not product iv(*, 
it should be made so as soon as j)ossible. After it is built ui\ 
the land should b(^ so managcnl that valuable elements are not 
lost in excHissivo amounts ])y k*aehing and erosion. 
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Response Cotton Makes to Fertilizers. —Cotton plants respond 
])roinptly and lihc^rally to jnopor fertilizers, whether l)arn 
jnanures, logiiines in the form of groc^ri nuinun^s, or chemical 
fertilizers. Fiv(! loads of stable manure per acre or a (Top of 
cowp(‘as tarmal under may dou])le yields on poor soils. Fa'oyi a 
lip;ht ap])lieation of commercial fertilizer’s has an effect aiid is 
profitabh; if the fertilizers are judiciously applied. Tlie fact 
that it is so sensitive to fertilizers hruls to the us(^ of th(^ cotton 
]>lant as a test plant in soil-fertility work. Fertilizers not only 
incH'ase growth and fruitfnliH'ss but in some cases hasten 
matiirity and shortem the (ritire life; ])erio(L 

Chemical Fertilizers.— Tlu^ chi(‘f fiuu'tion of manur(\s is to 
furnish plants with nitrogen, i)hosplu)ric acid, and poiash. 
Natural, or barn, mamux's furnish 1h(‘se ('sscrilial (^lenurils but 
not in th(‘ best pr()|H)rtion. If tli(\y an^ us(*d in (juaniily sufficient, 
to supply ne(Hl(Ml phosphoric acid, the nitrogen may b(' in (^xeess-~ 
so lumdi so that tlui cotton }>lanls IxH'ome V(Ty large' but fail 
to fruit well. Barn mamin's tm wry valuabh^ in that tlu'y 
iii(Teas(' tlu' supply of Y('g(!table inattcT in Ui(‘ soil and improve 
its iiKX'hanical condition. (k)Msuluents already presmit are 
made more available, (/ombiiu'd with suffici<*nt phos])horic 
acid and ]K)lash (if needenl in the particular soil), barn manure 
makes aii ideal fcTtilizcT. Unfortimab'ly, [ho suj)ply of barn 
inanun' is veay lirnitt'd in the cot.ton st.at(‘s, and chie^f deix'iuleruxi 
must 1)0 })]a(!(Hl on artificial or cbemic^al ftTliliztTs. Many 
exporimemts liave boon carric'd on during the last 30 years to 
determine the value of tlu^ thrc'o important chemicail fertUiz(Ts 
as manures for cotton. Much information of jiractical value 
has been obtained as to the amount of tlu* difiF(T<mt constitmmts 
to use on various soils and wlien^ or in Avhat form the diffcTont 
coiistitiu'nt.s (‘an be obtained most eixmomically. 

Phosphatic Fertilizers. —The phosphate fertilizcTs are in 
several different forms—sup(Ti)hosphale, lro))l(; sup(T])hos()hate, 
metaphospliate, raw-rock phosphat,o, ground boiuw, liasic slag, 
etc. 

Raiv-rock Phosphate ,—Tliis mat(Tial, as the name implies, 
consists of the untreated phosphatic rock, whic.li is dug from the 
ground. The greater part of this rock comes from the liones of 
millioas of animals that, lived ag('s ago. The rock is finely ground 
before being put on the market and is sometimes designated as 
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“floats. At present, rock phosphnto is obtained in commercial 
quantities from beds in Souili Carolina, T(Mmess(v. aiul Florida. 
There are large* undeveloped deposits in Idaho, Wyoming, and 
Montana. Rock ])hosphat(;, although (‘ontaining alnmt 30 
p(*r cent phos])horic acid, is objectionable! as a f(‘rti!i/(*r for 
cotton, as the ])hos])hone acid is in an insoluble form and is not 
readily available. Whem used on soil (amtaining imu*h oi’ganie! 
matter or along vitlj a croj) of gn^en inannn^ turni'd nmler. i* 
may give fair results. j\Iost ex[)eriin(‘nls show acid i>hos])hat(‘ 
to be a l)etter fertilizer ior cotton. Being h'ss soluhh' than acid 
phosj)hal(*, rock t)hos])hat(^ remains in the soil longc'r. and the 
residual (dh^ct is imtbably gj'eater. 

Superpho.^phatv. Acid ]>hos])liate is made by treating rock 
j)hos]>hate with an equal weight of sulphuric acid. Tho resulting 
com])osition contains 14 to 20 jx'r ceMit phosjdioric, acid in soluble' 
form. In tliis form ii. is n'adily availaf)l(' to jdants and whei» 
us('d as a fertilize*!’ for cotle>n gives quick n'sults. 

Basic Slof/ and Other Ptiospkates. — In addition to the! soure'.e's 
of j)hosphoric aciel discusseel above, there* are* s(!V(*ral otheu's of 
lessen* imporlaiice*. Among the numbe'r may )>e jne'ntione’d 
basic! slag, a by-prexluct in the manufactun* of st(*('l from iron 
or(‘s high in i)hosphe)rus. It is i)rodu(!(*d and useel in l^;uio])(* 
chie'fly. When us(*d as a fertilizew for cotton, it giv(\s fair resulks, 
being bettor than rock phosphate! but not .so iwofitalde* as supcT- 
phosphate*. It contains 10 to 25 pew C!e*nt- ])hosj)horic acid. 

Guanos rich in phosplioric acid were! formerly xised f'xt.e*nsive*ly 
in feTtilizing cotton and gave! oxcvllcjit re'sulis. Only an oe*(;a- 
sional shipme'iit from islands in thc! l^icific or Atlantic oce*ans is 
rece*ive*d at present. 

Raw bone, bone tankage, boiu! black, bone ash, dries] ground 
fish, ammonium phosphate*, and seve*ral manufacLuresl phos¬ 
phates are! also soui‘ce*s of j)Iiosphoric acid, but thevse are not used 
ext,ensiv<dy in fertilizing e!otton. 

Need for Phosphatie Fertilizers. —Prae*tie!ally all the cotton 
lands e*a,.st. of the Mississippi River, ejxcept tliC! Ya,zoo-i\'lississii)pi 
Delta laiids ;uk 1 othea* alluvial or l^otte^m lands, are*, low in 
available* phosphoric acud. West of the Mississij)pi, most of 
tbe sandy land, and niuedi of the-! rolling clay land as vv(*ll, is 
improved by an ap})]ication of a phosphatie fertilizer. On 
account e»f the low conte*ut of phosphatie constituents in the 
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miiss of tho soils of tho cotton sialos, it will prol^ably always bo 
Uosirablo to sui)ply tl)(!so (4onionts artificially. 

Arnotnii of Phosphoric Acid to Apply .—The most profitable 
amount of ph()sj)horic acid to use vari(\s in diffcTi'ut n^gions, 
d(*pciiding on the natural condition of the soil, its pnwious han¬ 
dling, etc,. Considerably mon^ is us(^d in eastcTn than in western 
states, with appanaitly more jnofitable results. In South 
CJarolina, incr(*asing lh(^ a]>i)lication up to 600 pounds of super- 
phosphaici may give inc,n*ased yields, but frequc'ntly profitable 
returns an‘ not sc^curi^d if more than 300 pounds an; used. In 
Texas, the; maxijnum amount is about 300 pounds. The South 
Carolina Experiment Stat ion^ secured a gain of nearly 200 pounds 
of seed cotton piT year for 13 years in a t(‘st in which 600 }X)unds 
of 8 per C(*nt phosphoric acid was used alone. A fertilizer con¬ 
sisting of 600 pounds of 16 per cent sup(;rphosphat.e, 3 per cent 
ammonia, and 3 per cent muriati; of potash gave an increiise of 
748 pounds of seed cotton over the average of tlie c,h(H;ks. Ames,^ 
in the browii-loam section of nort h Mississippi, secured a gain of 
399 pounds of si^ed cotton from the use of 200 pounds of 16 per 
cent superphosphate. Fi'rris,® on the sandy coastal-plain soils of 
South Mississippi, seiaired as a 6-year average a gain of 345 
|)ounds of setid cotton from an application of 100 pounds of 16 per 
cent superphosphate;. An average gain of 409 pounds r(;sulted 
each y(;ar from using 200 pounds for 2 years. Fraps,^ in 151 
fertilizer experiments in Texas, secured a gain from tlie use 
of phosphoric acid in 74 per cent of his experiments. The 
average gain, for the experiments that gavi; gain, was 113 pounds 
of seed cotton from an application of 150 pounds of super¬ 
phosphate. 

The Louisiana Experiment Station, in some unjiublished work 
with fertiliz(TS on prairie soils at Oowley, La., secured an average 
gain of 321 pounds of seed cotton per acre from the use of 4 per 
(*ent phosphori<; acid. This was applied in a 600-pound applica¬ 
tion of a 5-4-4 fertilizer for an 8-y(»ar period. An average gain 
of 224 pounds of seed cotton per acre for a 3-year yieriod was 
obtained from the same fertilizi^r application of Vidrim;, La., 
and an average gain of 213 }>ounds of seed cotton from tlie same 
application at Sunset, La. Iiu'n'asing the ])hosphoric acid to 
8 per cent, gave an additional inen^ase of 66 pounds, the average 
of the three sots of experiments being taken. Further increase 
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T.VUIiE XX. FkUTILIZEKS KKC’OMMKNDKD fou Cottox 


AKroiionUht uiid 
hLate 


E. T. Hatton, 
Virginisi 


W. H. Runkin, 
North C’arohim 


H. I*. Co<>|>cr, 
South ()ui(lima 


H. 1\ Hledsoe, 
Geoicm 


VV. E. StokeH, 
FluncM 


r W. Tidmoic, 
Alabama 


TloKum 


ScMitluMhtoi,i ]Mit (if state 


(’(jjisltil plains 


Fn^dninnl 


Second bottom lands 


NoM.bw'e.Htern pait of state 


'VpplnMtion 


.'jOO to 80011 ). per neic of a 4 -S-O fertilizer, 
all iipplied befoie planliiiK- ^hi veiy 
lilthi ■'.aiidy soils, 8 oi I 0 ','i potash may 
be needed. On the iiooier sandy soils, 
an additional application of soluble 
iiilioixen ill choppini5-out tune is iidvised 

(lOO to 8 lH> lb. of a 4 - 8-4 fertilizei and on 
most soils, 15 t.o 120 lb. of a soluble iiitao- 
Kt'ii as a side application 

liOO lb 4 - 10-4 fertilize! and 10 to 15 lb, 
of a soluble iiilrof^en as a side applu'u- 
tion. Oil the blatdvjack soils, a OOO-D). 
application of a 4 - 8-8 feitilizei and no 
Hide application of nitrogen 

000 to K(K) lb. of a 4 - 8-4 fertilizer and 
10 to 15 lb, of a Koluble uUiokpu as a 
Hide application 

2 O 0 1.0 000 lb. of a 4 - 8 - 4 , 5 - 7 - 5 , or 5 - 10-5 
1.S iticoiuinonded for cotton in this slate. 
It is customary to uso a side diessinR of 
nil.roKeii at a mto of about 100 lb. per 
acie of Hindi imitetiulH :ls sodium nitrate, 
amnioiiJUM) sulphate uiid calnitro 

\n appiioation of enouRh fertilizer to 
supply 112 lb. each of nitrogen, phos- 
]>h(>ii(* acid, and potash. This may }>e 
applied in 5 (K) or 000 Ih. of a 0 - 0-0 or in 
4 (X) Ib. of a 4 - 8-8 plus HK) lb of nitrate 
of soda as a lop dtessintc 


Claicnee Doinuin 
MiasiHsippi 


All Delta soils 


HJjick piaiiie soils 


rpland valley .solle 


U.'(e 400 to 000 lb. of a 3 - 8-5 fertilizer 
licfoie pluiitiiiK, and .side diess with 18 
to 27 Ib. of leadily available nitrogen at 
chopping out 

TTse 11 neutral or basic 0 - 8-4 fertilizer on 
pT.K'i K ally all of the soil Ivihw of the 
stale. 'I'luH giade of feitili/.er or 
erjuivaleul is rocoiumended up tot> 001 b. 
jior :uie 

24 to 40 lb nm oge 

,J 00 t II 400 lb of a (>- 8-0 foi tilize*’. Wher 
cot Ion rusts, use a 0 - 8-4 f<Mtiiizvi 

300 to 000 Ib. of a 4 - 8 - 4 , 0 - 8 - 4 . or 4 - 8-8 
fe* tilizcr 
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I'able XX.- -Fertilizers Recommended for Cotton.— (CorUinued) 


ArtoMoinisI, and 
sitatu 

1 

1 

l<.up;ion A])i)lieatJon 

f 

('larcm’c Doruiun, 

* r 

lliil Hoil» 

300 lo noO III. of a 4-K-4, O-M, or a 4-8-8 
fertilizpi 

♦ 

(.lull c ua.stal Mnl.s 

500 to 000 11). of a 4-H-4 fi iiilizcr 

II. n. Ifoiidiic-ks, 
Tcnno.'i.sce 

HikIiI mhJ mil soils and ri'd 
holla of IheC'rnlial Ihisin 

1 

.5(X) Ih. of a .5-10-5 fcitilizc. 

1 

1 llfd Imicl of w<*at Toruirs- 
.s(‘o iiiul vpllow l.iml of 
o.ihloni third of 'J'ennes- 

SIM* 

3(X) Ih. of a .5-10-4 fpildizei 

W’hiti' land of wrsl 'JVn- 

n€*.s'>('e 

300 Ih. of a 5-10-10 fpililizpi 

1 

Yollow i.iiid of tlio ^^o'-torn 
lwo-lhnd» of >M'ht 'I'cu- 

IlPhSOC 

1 

i 100 ]!*. of a 5-10-10 feitihsei 

1 

1 

JI. 11. KiiJHpUoj>f, 
Mis^cnn i 

Alluvial soils in soiilli- 
c;i.s(('in pait of tlio stale 

On oldpi saiiily la rids, HtX) lo 4(M) ll». of 
a 4-!()-(» fiMlilizoi 

D. .T. Biirlcsoj», 
Arkaiihiu) 

< 'oiistal-plaiti M'clion in 
hOtlUi AllsJlUStlN 

200 to 4(K) 111. of a 4-10-4 fpililizpr 

lldl section of roirtli Ai- , 
kansas 

j L’fM) to 4(M) III. of a 4-12-4 feililizor 

TjiRlU-ei soils, loi\laiid hp( - 
tion 

200 to 400 lit. of a 4-10-4 feitihzoi 

Ilpiivy soils, loi^hind sec- 
tion 

J(K) to 4(Kl III ol a 4-8-4 forlilizei 

Ilorace .T. Harpei, 
Oklahoma 


200 U). of a 4-12-4 for iivorm?o ( ondiUons 
npcaiiHC of limited lainfall. it is hazaid- 
ous to apply fertilizers to crops Unit iria- 
turo in the sumraci. They can he used 
more prolitahly on Hmall Kinins and 
Mintei legumes and on sweet clovci and 
ulfnlfu. On Homp soils of the state 350 
Ih. of sillier phosphate per acre is ihe 
most eeonomnal fertilizer 

Franklin L. Davi?*, 
Ijouiaianu 

Mihsis-sippi and Hed llivcr 
alluvial lands 

30 to 40 111. uitiogcu 

i'lairie lands 

400 Ih. of :i 4-8-11 feitiliztM 

NoTtli LoiiiMana hill lands 

.300 111. of a S-8-8 feitiiizer 

Bpnchlund soils 

400 D). of a 7-6-0 fertilizer 
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Table XX.— Fehtilizeus REri)MMENDED F(Ui — {Continued') 


Af^roiioniist and 
state 



Uo^ion 


Soilh of tlio Kji'tt 
I liniltei fouiitiy 


« 1 % 

L B\as 


E. li. Reynold's, 
I'exas 


Appin utioii 


UiK) to 400 lb. of a 4-0-4 or 4-8-4 or a 
fertilizer furni»lunFC siinilai ration and 
ninouiiLs of nut.ricnts. On the lietter 
and more level Uinda, appiieationn up 
to 000 Ib. i)cr aeie can be used witli 
piofit. On the lands witli open pci’ne 
able Hubsojls, a part of the niiroKeii may 
lie applied to advantage uk a side dieas¬ 
ing. On the Lufkin fine sandy loam, a 
4-12-4 fertilizer is Huggested foi land 
that Inu"; not been fertilized i)eforo 


Soils of the <lulf enlist 200 (o 000 lb. of a 4-8-0 oi 4-10-0; or 150 
prairie to 2t)0 11». of a llV-20-0 fei lihzor 


J. (Oveiperk, 
New Mexu-o 


R- S. Hawkins, 
Arizona 


l.k A. Alaclson, 
California 


Sinis of the blackland Kettihzer.s lue not in general nse on these 
piaiiie soils. None of the feitilizer expeii- 

triuiit>8 heie has shriwn large piofit.8 fiotn 
the use of fertilizers. 100 to 200 lb. of 
iin 11-48-0 oi l()-20-0 Hturnoiiiuiii pboa- 
jihatc is snggivitcd tentatively 

Soils of othei p.Lits of tlie Fei lilizeis aie not lei'ornmended for parts 
state of the state lying west of the blaekland 

prauie and the Gnmd Fiairie on ac- 
coniit of the diy land 'Moditions 


Kxiieninenls liave shown no rcturna 
fioiu the use of snpeiphosphate; the use 
of amnionium stil pilule has not ptoved 
profilubie; and puta.sli feitilizeis aie not 
needed. T'he jnoblem is cluefly one of 
OTguiiKi matter. Afaiiure and giccn 
Tuariuie eioiis give good rotuiiis 


Ihit lit.tio fertilizer is used on cotton in 
Arizona. Since commercial fertilizers 
have not been used mii<5h, the uiuoimts 
and analy.ses needed are not known 
definitely. We do know that the soils 
do not reqiiiie jiolash. The following 
three feitilizers linve given good losulU: 

2()0 lb. of a 11-48-0 feitihzor 

860 lb. of a 4-8-0 (an organic ferti¬ 
lizer) 

200 Ib. of a 10-.'iK-0 (andulatod tank¬ 
age ba.se) 


Fertilizers aie used on cotton Imt very 
little. A Rinall amount of iiitrogeii is 
used in some sections. In the main, 
the soils upon which cotton is giown 
have not shown a need for fertilization 
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in the amount of phosphoric acid gave slight gains but not 
enough to pay for the additional fertilizer. 

'J'he margin of profit from the use of phosphate fertilizers is 
goveriKjd not only by the increase in yields but l)y the market 
price of tiie fertilizc^rs and tlie value of cotton seed and lint. 
If 100 pound.s of 10 per cent superpliosphate gives a gain bf 100 
])OUiidH of se(‘d cotton, it is profitable and should l)e used. When 
us('d with nitrogenous or potassic fertilizers or with both, gn'atcT 
gait»s may be s(‘curcd. Some idea in regard to whether or not 
it Avould be profitable to use a pliosphate—or any other fertilizer 
in any particular region—may be obtained from Table XX, which 
gives recomnnmdations made by agronomists in the several 
cotton-growing statcNS. 

Time and Method of Applying Phosphate Fertilizers. —Sim^e all 
forms of phosphat,e f(Tt-iliz(‘rs n^main in the soil well, {here is 
no obj(*(t. to be gaimnl by a]>plying tliem afU'r the planting. 
B(*fore planting, tlu^y can b(‘ put in more <u‘onomical]y and in 
l)('tt.er condition. Tluy may be distributed by hand in the fur¬ 
row or with a f(Ttiliz(T distributor and tluui iMHldi'd on; or th(‘y 
may be put wdth a distributor in beds aln^ady iiiadc'. The 
h'rtilizer should b(^ ]>ut dowui dec^p enough so that, it will not come 
in direct cont.a(^t wit h the setul to be planted lat(T. 

Nitrogenous Fertilizers.—Nitrogen is a neei^ssary element in 
the growth of plants. In its pure form, a gas of the air, it is not 
available to any plants (jxcopt bacteria and certain other micro¬ 
organisms. It exists in nature in many different organic and in 
several inorganic compouiuls. Iii a nitrate, an inorganic com¬ 
pound, it is directly available for plants. Other compounds 
must be changed to this form before the nitrogen contained can 
be used. 

Fertilizers That Contain Nitrogen .—The mon; important 
sources of nitrogen for fertilizing cotton are legumes, such as 
clovers, cowpeas, and soylx^ans; farm manures; nitrati^ of soda 
obtained from extensive bods in Chile, South America (the 
commercial products containing 15.5 to 16 per cent nitrogen); 
syntlielic nitrate of soda (containing about 16 per cent nitrogen); 
syntbotic urea (containing about 46 per cent nitrogen); sulphate 
of ammonia, obtained principally as a by-product in the manu¬ 
facture of coke and illuminating gas from coal (containing about 
20 per cent nitrogen); calcium nitrate (a manufactured product 
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coTitaiiiing about 12 to 14 per cent nitrogen); calciiini cyanainid 
((‘outaiuiag, in the eominereial product, about 21 per (‘out 
nitrogen); dried blood from larg(‘ hlaugiitorliousos ((contain¬ 
ing 6 to 14 p(T cent uitrog(*n); tankag(\ dried aiiiinaJ waHtes from 
large slaughUcring establislumaits (containing from 4 to 12 p(‘r 
cent'nitrogeiO; cottonseed Tiu'al, the rc'sidiu' left^ from cotton¬ 
seed k(‘rn(‘ls after oil is extnict('d ((‘ontaining 6 to 8 per cc'ut 
nitrogen); cotton seed ((‘ontaijiing about 3.5 p(T cent niirogmi). 

RvUitivc Value of NitroifcnoU‘S Fcriilizrr>i.—Tho ^alu(> of any 
of tin* various nitrog(mous A^rtilizers d(‘})(‘nds, of (‘ourse, on tine 
amount- of uitrog('U contained and its availability. Jb\sults 
oI)lain(‘d by ditTcnad- f^\])('ri^n^‘lJlers ]ia\(c vai’ied to sonu' (^xtent. 


Taule XXI.-- IIki.xtivk Mfskc'i* of Nitko<«kn from Different SorucKs 

ON (^)TT()N 

[Mahdiiin AgHcnIlufr E.i jk liincnt Sfallou. 


J'’<‘r(ihK**r p<*r 

Virld of Mvd 
roHoii, poniulH 

A v-ruKC ])iT ii< rt* 

IVr 

ri-nt, of 
iiViiil- 
jihility 

Aniount, 

pounds 

Kind 

11)17 

3018 

3020 

Vi. Id 
of «<‘fd 

1 oj (on, 
pounds 

(tains from 
jiil.i i)i;i‘iioiis 

ii'FliljziT ill 
10IH 1020, 
Iinuiids 

HO 

Nilralo of Koda 

823 

1,312 

800 

OSI 

— 

100 

3.51 

Coltf)ti f!«M'd iin'al 

82.5 

1,178 

75S 

020 


04 

425 

l’»*!inui. nn':d fwitli hulls) 

770 

1,101 

(178 

873 

105 

80 

751 

V olvft ht'aii iiicjil hulls) 

.550 

1,132 

(i:F) 

774 

131 

70 


No 7ijtroKcn 

... 

1,070 

4IU 





but, in general, t iu'nc is not a gn‘at amount of diff(‘renco between 
fertilizers of the same tyi)e, a pcniml of nitrogen in oim being alxnit 
ecpiivalcnt to a pound in another. Nitrate of soda, :unm()niuni 
sulj)hate, and ammonium nitrate have rankcnl near togcitlucr, but 
calcium cyanamid has giv(‘U inucli poorer ncsults in many ('xpiiri- 
nuiiits, as shown by Jertilizer tests. Tho. organic fertilizeers, 
cottonseed meal, cotton seed, peanut meal, V(;lv(d>boan meal, 
etc., have rankcxl only fair as compared with nitrate of soda, l)ut 
their residual effect is greater. Tabkes XXI and XXII from the 
Alabama* and Louisiana (‘xpfjriincmt stations throw light on 
the relative value of nitrogenous k^rtilizers. 

Calcium cyanamid must be y,pplie(l cautiously if used as a 
side dressing. If it reaches tlie kiavos of young plants or the 
moist leaves of older ones, it burns the foliage. 
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Barn manures are valuable; as a source of nitrogen. Results 
following their use are bette^r than the; quantity of nitrogen con¬ 
tained would indicate. (Movers, peas, vetches, and other 
legumes, wh(*re u.s<‘d in prop(;r rotations, constitute the cheapest 
and best source of nitrogen. 

Amount of Nitrogenous FeriiUzers to Use .—The most satis¬ 
factory amount of nitrogenous fiTtilizer to use varies with the 


Table XXII.— Test op Comcakative Inefficiency of Nitrogen from 

Variocs Sources—Lintonia Silt Loam 
ilj(ndsia7ui Experiweni i^lntioHy Hatoji RougCy 1927-1936) 


Hourco of nitroK(*n iti u. 5-8-8 
fertili'/or applied at tlu; rate 
of (KK) pouiuls per iiere 

Yu‘ld 
of seed 
eotton, 
l)ounds 
j)(*r acre 

1936 

Inen^ase 
in yi(‘ld 
from 
nitrot»en, 
])oun(ls 
se('d 

cotton 

10-year 

average 

yield 

seed 

cotton, 

j)oun<ls 

10-yt*ar 

average* 

inen*ase 

from 

nitrogen, 

pounds 

Rank 

No fcrtdhziT 

731 

' 

839 



No nitrojrpn". 

875 


911 



Nitrat<‘ i)f soda 

1 ,567 

t)92 

1,355 

444 

2 

Sulphate of auimouia. 

i ,338 

463 

1,210 

299 

9 

nitmti' of soda ) 

sulphate of aiuiiiotiiaj' 

1,401 

526 

1,294 

383 

4 

Granular eyanainid 

1,506 

631 

1,2!n'> 



Caleiuni nitrate.. 

1,560 

685 

1 ,278 

367 

5 

CVanainid. 

1,487 

612 

1 ,230 

319 

7 

Urea. 

1,381 

506 

1,226 

315 

8 

} 2 nitrate of soda 1 

1'2 cottonseed meal) 

1,487 

012 

1,309 

398 

d 

Nitrate, of soda-potash 

1,716 

841 

1,360 

449 

1 

l()-20 Aminophos (Ip . 

1,382 

507 

1,239 

328 

6 


“ SuperphcihpliJite "as used as the eonrre of phosphoric ncid and muriate of pot;ush as the 
source of pohusli. 

^ Thiee-yoai aveiujro Meld leiina saltpeter pievious to 1934. 


soil iuid with th(' season. Ordinarily, it is not advisable to use 
less than 16 pounds of nitrogen per acre. Increasing the amount 
to 40 pounds usually increases profits, but the use of more than 
that amount is uncertain in ro.sults. It may be conducive to 
somewhat larger yields, but the margin of profit is apt to be less. 
If too much is used, the plants may make too much vegetative 
growth and fruit poorly. Table XXIII from the Delta Branch 
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Rxj)(‘rimont Station'-'' pvos A'aluaJjlo data on llie use of various 
amounts of nitrato of soda luidcr cotton grown on loam soil in 
the Mississippi Delta. 


Taulk XXIIl. —Hates oc AprijYTNfi Nituvif, <tF Soda, 10i21-193(* 


Jt:itf* 

Seed cotton 
pi'r !(>- 

' year average, 
JMMinds 

Seed-cotton 
increaMi', U>- 
yc'ar ave*va.g(*. 
]K)U1U1.S 

Increa.‘«‘, 16- 
year axi'rage, 
jier ce’iit 

(’tu‘(*k, no fertilizer 

1.172 

1 


17 poiinil.s 

1.30(1 

13 .'> 

11 48 

94 i)oiiii(ls 1 

1.391 

•219 

IH 72 

141 jiomul.s 

L.'IOO 

338 

2H 82 

C1i(*ck, no lertilizcr 

1,172 



18K pounds 

1 .()3.f'* 

463 

39 .52 

1234 ]>onnds 

1,706 

634 

46 61 

U81 iioiinds 

1.729 

.667 

47 .56 

Cheek, no fertilize'!’ 

1,172 

t 

t 

1 



Ewing,^ oil loam soil in the Mi.ssissijijn Della at Scott. Miss., 
secured a gain in yield of 13.6 per cent from the use of 100 pouii(ls 
of nitrate of soda and a gain of 10.S per cent from 100 pounds of 
nitrate of soda on buckshot soil. One Imndn-d and fifty jKJiinds 
of nitrate of soda gave a gain c)f 10.0 jwt cent on loam soil and 
20.6 per cent on buckshot. These data were based on 4 y<‘ars’ 
work. 

Tivie io Apply Nilroycnous Fcrtilizerfi .—Although resnit-s 
obtained from using nitrogen-bearing fertilizers at different 
stages in the growtij of the ])lant vary considerably, owing to soil, 
and especially seasonal, differences, it is (he general opinion of 
agronoraist.s that nitrate* of soda and (‘asily solubh* fertilizers 
sliould b(? applied fairly early, either a part hefoni planting and 
the rest about the time when squares aiipear or in om* a])j)]i(^ation 
soon after the eottoii is thinned and )io(‘d out. If applifnl befon? 
planting, th(*re is danger that some of the fertilizer may he lost by 
leaching; or, if there are frequent rains early in tbe season, much 
of the fertilizer may be use'd in stimulating grass and weeds to 
extra growth and the (*xtra (cotton plants that, arti to b‘i taken out. 
One hundred and forty pounds of nitrate* of soda applied just after 
chopping out gave Cautbem''' 80 pounds more se.(*d cotton per 
acre than the^ sanies amount applied before planting. Nitrate 
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applied when the first squares appeared or when the first blooms 
showed frave lower yields by 40 or 50 pounds (hau when it, was 
ai)p]i(‘d just aftfu- (;li(q)i)ing (jut. These figures r('i)resent aver¬ 
age's from t(^sts running llirongh 6 years. If the nitrate is 
a])plied late in the growlli of the (Cotton ])lant, say after blooming 
has startl'd, and a pi'riod of dry wi'ather ensues, not much of 
the fertilizer will be al>sorl)ed, or, if it is absorbed, tlie ('tTec,t may 
eome too late to Ijelp in the produetion of fruit. Consequently, 
but little Ix'jiefit is derived. 

C\)ttons(H*d mi'al, cotton seed, and all other organic h'rtilizi'rs 
should Ix' aj)plied b(4'or<‘ planting. It is necessary for them to 
di'cay and go through ci'i'tain climnical changi's before the nitro- 
g('n contained is availaltle. 

Potassic Fertilizers.—The use of h'rtilizers coiitsiining ]K)tasit 
usually gives less ])rofit with c(»tton than nitrogenous or phos- 
phatii; fertilizers, sinci^ most cotton soils are naturally well 
su}>l)li('d witli i)otas]i, and, as eotlon stalks arc commonij' left on 
the land, thi^ cotton cro]) removes but a small amount of potasli 
from file soil. 

Tlie chief ]M)t,assic fertilizers usc'd on cotton are kainit (eontain- 
hig about 12 jx'r cent ])otash), nmriati' of ]X)tas)i (containing 
appro.ximalcly 50 per cent iM>tasli), and suli)l)ate of potash 
(containing about 50 jx'r cent potash). The bulk of these fm- 
tilizcws comes from extejisivi' salt beds in the region of the Harz 
Mountains itj nortliern Germany. 

'J''liere si'cms to be little difference in the fertilizing value of 
th(' different forms of })otash lueutioiK'd. A pound of potash 
in one form has as much effect as a pound in any other. This 
being the (;as(', it behooves the grow('r to use the form that will 
yield him a poujid of potiisli for th<^ least inoiioy. 

Gains Due. to the Use of Potassic Fertilizers .—In most areas 
of the Ck)( (.on Belt, the original su})ply of ])ol,ash in the soil has 
been sufficient to meet the iK'c'ds of cotton plants. This is 
especially true of areas west of the Mississippi llivor. As the 
land is cropped in cotton, the area requiring potash oiilarg(«. 
Twenty-five years ago, not much potash fertilizer was used in 
Missisvsippi and Alal)ama, but now it is used rather generally. 
In parts of the Coastal Prairie of southern Louisiana, potiish now 
gives greater returns than any otlu'r fertilizer ingredient. The 
urgent need of a potash fertilizer is indicated by the plants’ dying 
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with so-callod “rust,” or “potash liuiigrr.” This troubhi 
appears most froqimritly on old, run-down soils. 

Amount of Potatik to Use .—From 50 1o 100 ptjunds of muriate 
or sulpliat(' of potasli or 100 to 200 ])ounds of kainit is roeom- 
niondcd for cotton in areas when' p<)(ash is utMidc'd. Tlu' larger 
applications are best where cotton rusts badly. A 600-pouiid 
application of a coini)l(‘t(^ f(‘r1ilizer, such as a 5-8-8, will meet 
tlie needs for a lie;ivy j)ota.sh treatment. 

Potash fertili/ers should he applied before planting. 

Lime. -Lime as a fertilizer fur cotton lias given no immediate 
returns in the majority of ('Xperiim'iits. Duggar- imuh* a niuub(T 
of tests ill Alabama lint securc'd no consistent gains. South 
Carolina rej)orts no Ixaiefit. Liim* used in a eoiton, corn, oats, 
and cow])eas rotation at State' C’ollege, IMississipjh, gav(i no 
increase In yields. Similar results were obttiineil in a cotton, 
corn, and soyl)eans rotation in Louisiana. More recent work, 
however, lias .'<hovvn that, under sonu; conditions, or when the 
lime is apjdied at a moderate ralci to certain lands, there was 
some din'd. Iioiu'fil of tlu' cotton. 

Limc! corrects the acidity of soils and fosb'rs the growth of 
certain h'guiiK's, such as nu'lilotus and alfalfa, and may thus 
incn'ase the cotton production indirectly if it follows a heavy 
growtli of a legniiK'. 

Colton is not affi'eted adversely by sliglit jicidity of tlie soil. 

Barn Manures.—The composition and value of liarn lua,mires 
vary miicli, de]>cnding on the feeds the animals have consiinn'd 
and t he care that has b('('n iisi'd in liandliiig the manures. Aver¬ 
age barn manure from cities eontaiiLs jx'r ton, ac<?or(ling to 
Voorhees,^ 8 to 10 ])ounds of phosjjhoric acid, (> to 8 pounds of 
])otash, and 8 to 10 i)ounds of nitrogiin. Animals h'd legume 
hay will produeo manure rieh in Jiitrogi'n. Manure eolh'chid 
under cover with but little b(;dding being usi'd is consid('rably 
riidier than the city manure mentioned above. Trot,ter, of the 
Mississippi Experimi'iit Station, re])orting th{^ comi>osition of 
mule manure collected under cover and relatively pure, gave 
available jihosphorit; acid, 1.1 per cent; nitrogen, 0.82 per cent; 
and potasli, 0.80 per cent. 

The secondary value of bam manure is of much importance 
to poor cotton soils low in organic matter. It improves their 
mechanical condition, increases their water-holding capacity, 
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pr()UK)t(‘s bacterial action, and possibly supplies growth-promot- 
ing subst.aiK^es, such as auxins. The Mississippi Kx])erimoiit 
Station and a niiiuber of other oxp(‘rinientei-s report larger gains 
from the use of barn manures than from the use of any other 
fertilizers. 

Although there is abundant evidence that barn manure is a 
Ki)lendid f(‘rtiliz(T for (cotton, its scarcity on the farms of the 
South renders its use' a inat.ier of little consequence. Possibly 
the iiH'ution of its valuable qualities will influence some farmer to 
ki'ej) more livestt)ck and ])roduce more manure. 

Green Manures. —^As has been in(U]tioned froquentJy, most 
soils of the Ck)ttoii Belt <‘Oiild l)e improved greatly by th(^ addition 
of a Cjuantity of vegetabh* matter. Sinc(^ the supply tjf barn 
manun' is limit ed, th(‘ only practicable source of vegetable niatt(T 
is gre(‘n manures. Green manures fall into two groups: leg¬ 
umes and nonl(‘gumes. 

'hhe leguin(\s includes true elovers, vetches, bur clover, cowpeas, 
soybeans, and vc'lvel, b(‘ans. L(‘gumos are valuable in that 
they iiwrcuisc the sup])ly of nitrogen in the soil, increase organic 
matter, and s(tv(! as a cover crop. The nonk'gujnos used for 
green nianun's are rye, barley, wheat, and oats. These will 
make quierker and givatiT growth during wint er tlian the legumes 
and are better as a winter (lovor crop; but, considered as a whole, 
they are not. so valuable as the legumes for use as green manures. 

J)uggar,^ in Alabama, in 1891), secured a gain of 696 i)ounds of 
se(‘d cot ton from a gr('en manure crop of cowpeas and a gain of 
536 pounds from a crop of velvet beans. The p<^as and beans 
were picked, iiiid the vines turned under. Velvet bean plots in 
which only the stubble was turiKid under gave a gain of 424 
pounds. This is a good gain from the use of the stubbh; alone. 
Turning under the stubble Ls really more profitable than turning 
under the whole crop. Other southern experiment stations have 
sccurc’d similar results, but the margin of gain is usually not so 
large as is indi(;ated in the experiments just mentioned. 

The Louisiana Agricultural Experiment Station, in some 
unpublished work with cover crops on Lintonia silt-loam soil, 
secured a 3-year average increase of 625 pounds of seed cotton 
per acre after turning under vetch or Austrian winter peas and an 
increase of 457 pounds after Melilotus indica. An annual applica¬ 
tion of 36 pounds of mineral nitrogen gave an average increase 
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of 456 pounds of sood (cotton p('r aero. In addition to th(^ 
effect of tiio Iogiim(\s on tlio crops iniinedialoly following tliein, 
the residue from the M. indica increased the yiedds of col ton by 
377 and 237 pounds of seed cotton pi'r acn', respc'clively, the 
two lollowing years. The average uicrease from 1h(‘ residue of 
t}](^ v(deh or Austrian winter p(‘as amounted to 234 pounds per 
acr(‘ the first year and 11)0 tiie second. Tliere was little or no 
rc'sidual effect fi’om tlu^ ajiplications mineral nitrogen. 

Guanos. —^The true guanos are deposits of dung fioin carious 
s]){‘ei('s of seafowl, bats, et(;. Tliey have* betni used as fertilizers 
for eenturi<‘s, but it was not until m^ar tlie middle of tlx* niu(>- 
teentli i;eutury that their true value was recogiiizisl by 1fi(‘ com¬ 
mercial world. The supply, however, was practically exliausted 
in a few yc^ars. Since tlie amount of gmuio acf'umulated <'aeli 
year is limited, the produetioii at present is a mailer of snuill 
(•oiisrMjuenee. 

'fhe main supply of guano came from the eoast of Peru and 
adjacent islands. The best of this ])r<)diU!t contained 12 to 14 
per eeni nitrogen and 12 to 14 per cj-nt pliospliorii; acid and was 
excellent fertilizer for cotton. It was first used on cotton aliout. 
1845. l’'or a bnv years, surprisingly good i-esulls followed its 
use. At ])resent, the t<Tm is used to a Jimibd e.xleiit as a tradi; 
name for e<*rt.ain mixed eheniieal h^rtilizers, which may or may 
not contain true guano. 

Composts for Cotton. —From about 1870 to 1880 or a little 
later, composts for (toiloii \v(‘ro widely ad\' 0 (;at,(Ml by Farisli l^’ur- 
inan, of Georgia, and by a few otJu'r writers. Tlu'ir iis(‘ soon 
became rather general. The composts wen; made by j)iliug 
together in successive layers barn manure, cotton s(‘ed, acid 
phosphate, kainil, and Kometimes earth and other fertilizer 
materials. The compost was moist(‘rHHl and allow(;d to f(‘rtn(;nt 
for a f('w weeks. Tlirm it was thorouglily mixrnl and appli(;d in 
the drill before the planting. Careful expiTiments ma<l(; by the 
Alabama Experiment Station^ and by oth(T stations liave failed 
to sliow pt)sitivG gains frojii ilio use of the composted material 
as compared with that of ccpial amounts of the same mate¬ 
rials in fresh condition. Composts for cotton are used very little 
at present by practical growers. 

Cotton Fertilizers Recommended by Agronomists of the 
Southern States. —Rccommendatioas for the more important 
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soil l)oUs in Ihf* Viirious colloii-Krowing slatos lire shown in 
Th 1)1(‘ XX. These rc'eommeiidalioiis are rallier coiiservativt' 
and arf^ l)as(‘d on averaj^es I'rom <‘xperiinental results and various 
ohservalions of results from [iraciieal farming operations. 
They will serve as a sale guide for plaiit(‘rs to follow. 

Best Mode of Applying Fertilizers. •—F(.r all moderate amounts, 
applying fertilizer in tlie drill will gi\'(‘ Ixdler results tlian broad¬ 
easting applications. Williams/^ of North C-arolina, secured 156 
pounds more! seed eo1,ton jmt ac^re from fcTtilizer ai)plied in the 
drill than wduMi it. was broadcasted. This n'siilt was th(‘ average 
of t.]ir(*{‘ different tests, all of wliich gave better nd urns from the 
drill at)plieation. 

F(‘r( ilizer plaeomtuit tests imlicaici that best results are obtained 
from fortilizei's placed near the seed but far enougli away so that 
tluTc is no hindrance to germination. Tin* distance will depend 
to some extent on the t(‘xture of the soil, moisture' conbait, etc. 
Ordinarily, the best placement is about 2 inelies b(‘low the hwel 
of th(‘ s('e<l and about 2 inches to one sid(‘. If the soil is sandy, 
the fertilizer .should be j)lac(Hl farther away. 

Dividing live a\)plie.a\io\\ is of no benefit, in tbe nse of any 
except t,he easily soluhli^ nit.rogen fc'rtWizeTs, and divided applica¬ 
tions of these wdll not always give ])etter returns than one larg(' 
application early in the season. Dividing the application inaki^s 
extra work and is often not. practicable. 

Effect of Fertilizers on Maturity. —All fertilizers applied 
judiciou.sly cause a quickening in the growth of cotton platits, a 
larger plant growl,h, earlier Idooining, the production of more and 
earlier bolls, and an earlier opening of bolls, thus insuring greater 
production at the first picking. It is probable, however, that, 
inuc'li of the appanuit increa.se in earlinoss is due to a gi'iieral 
increase in productiveness. 

Most experunenters have reached the conclusion that nitrog¬ 
enous fertilizers used in Uiuit(;d amounts or in conruMdion with 
other nutrients will Liieroase (iiirliness to some extent; but if 
usc'd alone in large quantities, tliey produce extra vegetative 
growth and ret,ard fruiting. 

Phosphoric acid, if used properly, tends to hasten maturity 
more than do other fertilizers. Results secured at the Texas 
Station and reported in Bulletin 75 are very striking. Plants on 
tin* i)Iots fertilized with acid phosphate were IS inches liigh when 
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tlioso oil iH'igilborinK plols rt'coiving other fortiIiz(‘rs were 
half the height, and had less than half as many squares. Wil¬ 
liams, of North (’arolina, secured a gain of 12 to .‘15 per e(ail at, the 
first picking from the use of j)lios})lu)rie acid. Potash uscal on 
sandy land or on laud wliere eotlou is inclined to rust will retard 
maturity in a sense. It will tend to cause tlie plants to hold 
their leaves, n'maiii aliv(‘, and op«'u their bolls later. Thin 
retarding is really not making the plants later, hut it is keejiing 
them alive and allowing tluan to function more normally. A 
later liut mueli hc'avif'r eroj) is product'd. 

White, of the Georgia JOxpi'riment Station, found tliat a com¬ 
plete fiTtiliziT advanced tlu' period of boll opening about 10 days 
on the average. Williams, of North (Carolina, ri'ported a gain 
of 11 jier cent at first ]neking from the use of 1,000 pounds of 
slaked lime applied at 4-year pi^riods, when used in connection 
with Ji^cora])lete fertilizer. 

Cumulative Effect of Manures and Fertilizers. —With the 
limited amount of commerttial fertilizer ordinarily used per acre, 
the (Emulative (‘ffe(*1 from y(;ar to year is very slight. In fact, 
it most frctpiently happens that, with the light application of 
icTtWizcTs and poor e.ultnraY praelAccH ioWowed, land is con¬ 
tinuously becoming less productive. Where the application, is 
moderately heavy, say 500 pounds or more, the effoid- the setsmd 
year, or the accumulative effect, may be considerable. Ordi¬ 
narily, the effects of nitrogenous fertilizers are not, carried ovi^r to 
an appreciable extent. But this may not be the case. At the 
Mississippi Delta Branch Experiment Station, the effect the 
second year from 100 pounds of nitrate of soda was sufficient to 
cause an iner(‘ase in yii*ld amounting to about 100 pounds of seed 
cotton. The iiitralo was aj)pli(‘<l to cotton t,lic first year. Dry 
weather ensuing probably retarded its as.similat,ion. Phosphatic 
and potassie tertilizers are held in the soil longer tlian niIsogenous. 
11 Is well known that tlie hemfficial (.‘ffeets of l)arn manures extend 
over 3 or 4 years. Only about lialf the eff('(!t is s(*(;nred th(3 first 
year. 

White' giv(‘s the following .summary of experimental work: 

The cumulative effect of manures in the soil is fairly well evidenced in 
several cases. Nitrogenous manures increiised the yield the second 
season Avitliout additional fertilization (Alabama, Arkansas), but not 
the third sea.son (Alaijaina). Phosphatic manures increased the yield, 
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without additional fortilization, Iho second and third seasons (Alabama). 
Tlie cumulative effects of Iieavy ai)|)licat-ions of a com})lete fertilizer 
were majiifest llio secojid and thinl years ((ieorKia). l''loats alone gave 
a greHt(!r iiiereas(i ovin* no manure the third year after apidication tlian 
ill the first or second year (Alabama). 

Fertilizers in Relation to Cotton Diseases. —Fertilizers are of 
(■onsi(l(‘ral)l(‘ value in elioeking th<‘ ravag(\s of eedain eottoii 
(liseas{‘s. Potash is almost a spiH'itic. nunedy for black rust. 
Jiarn niaimre or comphde fertilizers a]>i)U{‘d to soil infeaded with 
will may so stiinulati? and iiKTcasi? the gi'owtb of Hh’ cotton ])hiiits 
tliat they make fair yiedds ladore 1he disease cuts them down. 
(I'liis applies (isjieeially to land not badly iiifeelod with wilt.) 
In general, tlu' saim^ jirinciiih^s apply to tin? usi; of fcrtilizi-rs to 
h‘.ssen th(‘ damage done by insiH*!. p(‘sts. Heavy apidications of 
nitrogen, however, somelimes cause very luxuriant growth and 
heavy dovelojnnent of foliag(\ Th(i dense slnule llius proihieed 
is favorabl(^ for fungous growtli on tlie bolls, and much boll rot 
results. 

Maintainu^ Productivity by the Use of Chemical Fertilizers 
Alone.-— It is a difficult matU^r to maintain the productivity of 
cotton soils by the usii of chemical fertilizers solely. These 
supply the (common jdant niitri(!ntwS but do not provide for an 
increase of vegetable matter. If (lie land is in good condition 
to begin with, and sufficienlr fertilizers are us(id, tlie vegetative 
growth of Hk^ (totton })laiits may be sufficient to supjily organic 
matter enough to last for a coiLsiderablo time. 

Judging Fertilizer Needs by the Appearance of Plants. —It is 
not possible to say just what fertilizers are needed on a particular 
tract of land from the appearance of the plants growing on it, 
hut a good guess may be made. If planks are vigorous in growth 
and dark-green in color, there is doubtless plenty of nitrogen in 
tlie soil. On the otluT hand, if the plants are small, pale, and 
sickly looking, it do(‘s not mean, necessarily, that nitrogen is 
lacking. Faulty nutrition of any sort, or disease's, may have a 
similar (‘fleet on plants. Premature' curling or shedding of leaves 
may indicate black rust and a ne'ed for potash. The safest and 
by far the be*st method of determining what fertilizers will be help¬ 
ful and })rofttable on any particular field is to condueL a fertilizer 
test in which various fertilizers are tried under uniform conditions. 



FERTILIZERS, MANl^RES, AND ROTATIONS 


249 


Suggestive Plan for Fertilizer Test. —an acre of land 
with JIN uniform jind lypiral soil Jis is aNJiiljihlo. Divi(l(‘ this 
into 10 equal })lots. Plow, planl, thin, and luindlo lh(‘.se plohs 
alike in every way (’xef'jit in resjx'et to the fertilizer iqijilieations. 
Use fertilizers on the jilols as follows: 

Plot 1. No fertilizer. 

Plot 2. Ten pounds of nitrate' of scxla as a side dri'ssing afti'r 
chopping out cotton. 

Plot 3. Twenty pounds of l(i per cent acid ])hosphat.c in the 
drill before jilanting. 

Plot 4. Ten ])ounds of kaiiiit in drill before ])lanting. 

Plot 5. No ferlilizi'r. 

Plot 0. Twi'iily jiounds of acid ])liosi)hat(' in drill before jilant- 
ing aiul 10 ])Ounds of nitrate of soda as a siih' dri'ssing after 
chopping out . 

Plot. 7. Twenty jiounds of acid phosjihate and 10 jiounds of 
kainit in drill before jilantiiig and 10 ]>ounds of nitrat*; of soda 
jis a side dri'sshig afb'r chopiiing out. 

Plot. 8. Pla<‘e 300 iioiiiids of barn manure and 20 pounds of 
superjihosphate in drill-row furrows, and bed on them. 

Plot 9. Grow and turn uiuh'r the pn'vious season a crop of 
soybeans or cow'iieas, or grow tind turn under a winter cover crop 
of vetcii or other winter h'guine. 

Plot 10. No fertilizer. 

St,amis should be t.h(‘ same on all plot,s. All pjrtilizers used 
should bi' w(4ghed carefully, and extremes care tak('n to avoid 
inistak(3« when apidications an; made. All plots Jiiust. b(' i>icked 
and weighed sc})arately. The average yi(dd from })lol,s receiving 
no fertilizer wall st'rve as a clu'ek with w'hieh to coini>are yield of 
plot.s receiving different tn'atrneats. One yc^ar’s testing wall bii 
of help to a grower in deciding what fertilizers lie should use;, but 
tests running through several years will give more reliabh^ infor¬ 
mation. It is better to change the location of the plots in differ¬ 
ent years and duidieate the series. 

Home-mixed Fertilizers. —Home-mixed fertilizers are not so 
well mixed as the factory product, but there are sc'veral advan¬ 
tages to be gained from buying tlu; ingredients separately and 
mixing them in the proportion wanted. The total cost of the 
fertilizer will not be so great, and it will be much easi(T to get 
just the ingredients needed for the land in question. In many 
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instances, complete fertilizers arc,' bought when only one or two 
constituents an? ne(?ded. Honic-niixed fertilizer may be built up 
to suit the j)articular crop. 

Amount of Fertilizers Used by Practical Growers. —Cotton 
growers use but little barn inaiuire on cotton. Not muelj is 
saved on the farms, ajid a c()n.sidera])l(? i)art of tliis is applied to 
corn and otlcer erops. Gn'c'ii maimrf's in the form of legumes 
employc'd in rotations an' used on probably 10 per cent of tho 
land normally devoted (,o cotton. 

As has bc('n ])oiiited out, chemical h'rtilizers are used much 
more ex1,ensively iji the eastern than in the western stab's of tlie 
('olton Belt, but’ tlieir use? is incn?asiiig evc'rywht're (see Tabh* 

XXIV)- 


TaKI>K XXIV.- PEUCKNTAtiE OK C'OTTON Ac'llKAClE I'eKTIM/ED, AmOUNT 
OK i'’KU'i'ii.izEH Used VKit Acre, and AvEUAciK Ytki-d ok ('oiton i’eu 

Aeiui, IN' 15)30,’ HY Sta'I'es 



Acreage 
ferti¬ 
lized, 
per cent 

' Average 
amount 

1 h'Vtili/.er 
per !icn‘ 
used, 
pounds 

AA'cr.age 
yield hut 
cotton 

per .acre, 
j)onn<ls 

Nuinlii'r 

acres in 

cotton, 

acres 

('oin- 

mercial 

fertilizi'r 

used, 

sliurt tuns 

SoutlH;jisi<'rii stnlt's: : 






VirRiiuM 

9r> f) 

4 OH 

228 

90,000 

17,544 

North Cnrolma. .. 

07 0 

425 

233 

I.044,000 

338.938 

South C-aroliiKi 

00 0 

330 

227 

2,211 ,(MH) 

331,980 

Georgia. ' 

03 9 

272 

J90 

3,946.000 

515.168 

Alah;iii):i. 

Ot.O 

262 

1H8 

3.820,000 

460,334 

Florula 

91.4 

248 

232* 

105,000 

11,904 

Soutli-cetitral statos; i 






MLsKis,sippi.. 

58.0 

220 

1C9 

4,290,000 

274,120 

Ix>nisiana... 

52.0 

180 

162 

2,125,000 

00,450 

Arkaimas. 

43 9 

185 

112 

3,985,000 

162.152 

Teiiiit'ssoc. 

54.4 

218 

156 

1,252,0(M) 

377,000 

75.101 

Missouri. 

Sovithwestem states: 

6.9 

145 

207 

1,885 


Texas . 

7.0 

175 

108 

17,536.000 

4,165,000 

107,450 

7,262 

Oklahoma. 

1.9 

175 

106 

Arizona. 


324 

212,000' 

134,000| 

New Mexieo. 

.... 


333 


California. 



i 402 

273,0001 









' From U. 8. Dept. Agr. Yearbook, 

' Tcn-ycai average IftH)—1928 'waa 106 pounds per acre. 
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Profits from the Use of Commercial Fertilizers. —Tliat thoro 
is a f>rofit in Ihn iis(' of cluMiiical iortilizors is ovuU'ncod by tlio 
fact that tiic'iv use is iiicriMisiiig. Tho pcixicutagc of jnofit 
fluctuates <.‘onsi(l(Tably, of course, dcpciuling on the piico of 
cotton and the cost of h'rtilizors, but if tln*y are applic'd judi¬ 
ciously th(‘re will usually b<* a fair profit. Duggar concluded, 
from a nuinbor of cxperiuKMits in Alabama, that a ton of mixed 
forliliz(‘r wlieii ap})lied to 4 or 5 acres of cotton would make an 
increas(i t^quividenf to a 500-i)ouiid bale of cotton ami 1,000 
jjounds of se(‘d. This socans tc; us to he a fair estijnat(' for regions 
where a compk'te fertilizer is nec'ded. The gain is eciual to a 
100 per cent i)rofit on th«‘ iiiv<‘s1 ni(*nt. at ])res(*nt ]>rices of (uUton 
and cotton seed. If but om^ or two of tlio <!ss('ntial fertilizer 
eonstit.mmts are needed, the margin of profit, will be greater. 

Jiecent unpublished work by Davis, Ijovett, aiid otlu'rs, of tin* 
Lo\iisiana Agricultural Kxpe^rimont Station, lias shown an averages 
annual profit of $13.5)2 per acr(' from the \ise of nitrogen fert ilizers 
on alluvial lands of the Alississiiipi and H(“d riv(TS. 4'his work 
included thr(‘e or more tests i)er year for 5 or mon^ years, 'i'his 
r<‘])roseiits an average return of $4.25 per $1 s])ent for nitrogen 
i'erlilizcTs. The investigators just mentioneil seeurc'd «an averages 
net profit of $lfi.53 per aere from the use of ferUlizer.s on prairie 
soils in southwest.ern JiOui.siana. "i'liis represented an av(Tago 
return of $3.33 for ea(4i dollar invested. 

Fertilizers Used on Cotton in Foreign Countries. —In tin; iieh 
Nile Delta of Kgypt, (;omnier(;ial fertilizers are usc'd bnt litth'. 
Fi^rtilizer tests made by Hughes,’- in 15)08, show(;d but slight 
gains from their use. The annual overflow of the Nile brings 
mueh nutrient material. All availal>l(; barnyard mamir(;.s and 
some Koufri manure (soil from old village .sites) art; used. Con- 
siderabl{‘ b<TS(*eni clover is grown. 

l'Nt>eriment stations in India have; shown that nitrogenous 
fertilizers incK^ase production and are urging the us<! of legumes, 
green-manure croj)s, and crop rotation. Farmers use a little 
poudrette, night soil, cat t le manure', vog(;tabl(‘ waste, wood ashes, 
etc. Only a small amount of eonnnorcial fertilizer is used. Witli 
the introduction of better cultural practices will doubtless come 
more ext ended use of f(;rtiliz€*rs. 

The fertility of the .soils in China lias been maintained by the 
use of homemade fertilizers, such as night soil, bone meal, ashes, 
barnyard manures, soybean meal, and talc rock. 
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Fertilizers are used only in limited areas of Brazil. Much 
rich virgin soil is still available. 

Rotations. —Rotations are advantageous for several reasons; 
(1) They j)erniil the use of crops t hat add an extra sui)])ly of 
organic matter to the soil. (2) 'i'lu'y allow Ilje us(‘ of legunu^ 
ero])s, which increa.se the supply of nitrogf'ii. (3) A change' 
of crops tends to clu'ck insect and fungous diseases. (4) Trouble¬ 
some' w’cc'ds are held in check more easily. (5) Soini; cro]>s fo('d 
from dee])er layers of soil than otlu'rs; a changci may l.('nd to 
rest. soin(i parts or draw'^ most la^avily on fn'.sher part.s and 
giv(‘ Ix'tter ret urns in yields. (0) Not all cr()])s recpiire just the 
sanu' })ro}X)rt.ion of mineral nutrients. A change may work to 
advantage'. 

Rotaiiorift Alone Will Not Maintain Vidds .— By means of projx'r 
rotatioiis the supply of organic matter in tin* .soil can be kept up, 
and tli(' ]jurelui.se of nitrogenous fertilizers wall he unneeessary. 
But if the soil is lacking in phosphoric acid or pota.sh, these must 
l)c secured from somei outside' source., as commercial fertilizt'rs or 
barn manure's, and applied to tin' soil. 

Good lioiaUons to Use. —T’lni rotation most snit.able for any 
j)articular fic'ld or farm is deie'rmined largely by the type of farm¬ 
ing followed as a main husim'ss. If tlie (^hiof interest is in dairy¬ 
ing oi- in raising stock, and cotton is grown as a secondary crop, 
rotations that will allow plenty of feed crops shoultl liold first, 
jdaei'. If the cliit'f interest is grow’ing cotton, a rotation system 
that will give cotton crops as oft('n as it is possible for good crojis 
to be mad(' xvill bo most satisfactory. 

Tukkk-yeau IIotation for Gfneral Farming 

First year. Com, with oowpous at laying-by time, or soylyan.s in drill at 
planting. 

Second year. Oats, followed by cowpeas after harvesting the oats. 

Third year. Cotkin, with rye and vetch in middles after first picking. 

Fotir-ykab Botation for a Coi’i’ON Farmer 

First year. Cotton, with rye and vetch in middles after first picking. 

Second year. Corn, with cowpeas at laying-by time or soybeans in drill 
at planting. 

Third year. Oats, followed by cowpeas after harvesting oats. 

Fourth year. Cotton, with rj’c and vetch in middles after first picking. 

Three-year Rotation for a Cotton Farmer 

First year. Cotton, W’ith rye and vetch in middles after first picking. 
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Sofond ycfir. Corn, with eowjx'as at layij\K-1ty time, or Hoyhoans in drill 
at pljiutinjj. 

Tliird yoar. Cotton with ryo aiul vetch in middles after first |)H‘kiiig. 

In some casi's, it may lio (l(‘siral)l(‘ to {jrow oottou 3 jTars in 
sum'ssion, with corn and IcKiiincs tin* fourtli year. Various 
comiiiiiations can bo devised to suit iiarticular conditions. 
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CHAPTER XII 


COTTON SOaS AND CLIMATE 

SOILS 

Tlio Cotton Belt of the United States eontains a variety of 
soils, (k)tton is cuKivatt^d on most, of tiunii, especially where 
elijTiiitii^ conditions are favorabk', but the ])rofits ,s(M’-urod vary 
considerably. Plants on the nidaiid sandy soils, for the most 
part, yield poorly unless fertilizc'd well. Rich (day s(h1s com¬ 
monly produce good veKetaliv(‘ growth, but plants do not fruit in 
])r()portion. This is esj)ecially true if the rainfall is heavy. 
Bott-om lands lik(*wise may produce vc^getalive growt h in exca'ss, 
\inl(!ss conditions an^ V('ry favorable. Fungous diseases are a])t 
to be serious if vegetative growtli is excessive. I'ht* best and 
safest lands are medium grad(‘s of loam.* 

The total area of the Cotton Belt in the United States is about 
300,000,000 a(;r(\s. In 1920, 35,878,000 acres were in cof-ton. 
This was about 12 1 )(t cent of the entire area and about 50 per 
cent of the acreage in crops. The soils of the belt are such that 
the a(Teag(^ in cotton can l)e iiKToascid greatly if the demand for 
cotton justifies it. 

Chemical Properties of Soils. —When agricultural chemists 
first began analyzing soils it was thought that, by determining the 
quantity of the various essential soil elements present, and by 
adding fertilizers to make u]) dc'ficieiicies, soils could easily be 
made productive. A few years’ experimenting r(‘V(5alod that 
there was no simi)le relation b(‘tw(^eTi the quantity of fertilizer 
constituents as shown by soil analysis and the yields. A soil 
might show an abundance of nutrient elements in thi^ chemical 
analysis and yet produce poorly. They may be present but in 
a form Jiot available to plants, or some contrary factor may 
inhibit production. 

• This discussion of soils is based largely on information eoutaincjd in 
various papers and reports from the Bureau of Soils, U. S. Department of 
Agriculture. 

2h4 
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Physical Structure and Consistence of Soils. —The pliysical 
sti’ucUire and coiisist('nce of yoils an^ matters of mucli imjiortama* 
in llie growth of plants. Soils may lx* loose or (•oinj)af'i, hard or 
friable, granulated or noiigrainilat('(l and diffiTenl in many oilier 
ways. Aceording to Lyon/ graiuilatiou is tin; most important 
of the favorable structural conditions. It is, in substance, tin; 
drawing together of the small soil ])articles around a snilalile 
nucleus, so that a crumb structure is jmidiic.cd. The small 
grains cease to function individually but s(Tve in a larger unit 

Granulation in a lu'avy soil is instrumental in making tlu* soil 
looser; this allows llie air to cireulate more; freely, ^lermits tlu; 
excess wat(;r to drain out with little liindrance, and makes it 
possible for water to resjiond freely to the capillary ])ull of tlu* 
plant roots. Various cause's influence or Itring about tlu; granula¬ 
tion of soils, among them uiu'ejual exjiansion and coiitraction 
of different parts of the soil mass, tillage opi'rations, deA'eloi)ment 
of plant roots, tlie burrowing of ajiinials and insects, tlu* action of 
decaying organic inalt(;r, the effect of wetting and drying, tlu* 
eff(;cl, of freezing and thawing, and tlu' tlocenilalioii of soil sub¬ 
stances induc(;d by an application of lime. The colloidal niiitt.er 
in soils, which a(d,s as a binding agent, has a vi'ry important 
relation to granulation. 

Soils well supidiod with organic matter have a loose stniclun;; 
lliey contain large air spaces and possess numerous lines of 
weakness between part itrles. They expand and contxaed frt'cly 
with cliang(! of water content; llie dried soil <‘t)ntract-s so much 
that large cracks appear in tlu; surface of the ground. Tfu'se 
soils are conirnoidy black. As they become older or the sui)ply 
of organic matter is decreas(;d, they become; heavie;r, more com¬ 
pact, ligiitex in color, and lo.ss productive. 

Soils are said to be in condition of guoel tilth if the'y w'ork we'll 
and crops grow vigorously on them. Conditions that are most 
favorable for plant growth are also best for ejffeictive; ])lowing and 
for the d(;ve;Iopin(‘iit of crumb structure in the se)ils. On account 
of the high cohe;si(m and plasticity of heavy soils, the me)isture; 
zone for succe^ssful plowing is narrow; that is, much of the time; it 
is either loo wet or loo dry to plow. Their cohesion causes 
them to be hard to j)low wluai dry, and when they are jilowcd 
they break up clodely. Tiie* liigii plasticity causes the soil to 
puddle badly if plowed too wet. 



256 


COTTON 


Soil particles vary in size from sl-one pebbles to the microscopic 
particles of clay less than 0.00.5 millimeter in diameter. They 
vary in form, rairginp; from rounded or nearly spherical to angu¬ 
lar and irregular bodies of every possible shape. Sandy soil has 
relatively large particles, which do not cling together to produce 
a granular structure. The pore space between individual jjar- 
ticles is large, and water passes through freely, but the total per¬ 
centage of pore space is h^ss than is found in a finer textured soil, 
like clay. Water enlors clay slowly and also moves through it 
in like mann(;r; but the wator-liolding capacity of this soil is 
high on account of its numerous small parthdes, each of which 
holds a film of water about itself. Loam is more or less midway 
betw(’(m sand and clay. There are some large j)articles whi(th 
funelion separately as in sand. This facilitates drainage. 
There are also other medium-sized ones which form nuclei 
around wliich smaller on(‘s collect, thus helping along soil granu¬ 
lation. The small spaces between the finer partiedes serve to 
retain a supply of water. Numerous particles of partly doc^ayed 
organic matter are present in the loam soil. These serve to hold 
a supply of water. They also expand and eontraet considerably, 
thus moving other soil particles and liglitcning the whole mass of 
soil, so that air may circulate inor(‘ freely and render conditions 
more favorable for plant growth. 

Yeiy sandy soils have a low absorptive capacity and allow 
water to move through them so freedy that the water-soluble 
nutrient, elements are leached out. If rains are not frequent, 
plants will suffer from lack of water.’ Heavy clay soils hold 
moisture so well that plants often suffer from excess of water 
in the soil or lack of proper aeration for their roots. Loam 
soils, having (diaracteristics somewhat iiilerinediate between 
the two soils just raentiomui, are medium in water-holding and 
aeration (rapacities and arc thus better suitx^d to cotton plants. 

Soil Regions of the Cotton Belt. —A study of the soils in the 
regions r(.‘pres(mted in the Cotton Belt reveals the presence 
of a large numbcT of types. No attempt will be made in this 
brief discussion to (ronsid(?r or even mention all the different types. 

Important Soils of the Atlantic and Gulf Coastal Plain. —This 
larg(' group of soils lies largely in the belt designat(^ by Marbut^^ 
in his latest classification as the “red and yellow soils of the 
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United States.” It extends from soulliern Virginia southward to 
soutiiern Florida and along the Gulf of Mexico to the inoulh of 
the Rio Grande River. In North Carolina, it is about 400 miles 
wide. Toward the Mississippi River, it widens and extcuids 
northward to Kentucky. West of the river, it covers much of 
Arkansas, Louisiana, and Texas. In the soils map (Fig. 48), this 
area covers the parts indicated as Atlantic Coast Flatwoods, 
Florida Flatwoods, IVlidtlle Cloastal Plain, Upper Coastal Plain, 
Clay Hills, Sand Hills, Black Prairies, MissLssij)pi BlufTs and 
Silt-loam Uplamls,.Interior.Flatwoods, Interior Coastal Plain, 



Black Waxy Prairies, and ccTtain other small districts. The land 
is rath(;r flat or gently rolling. The soils are mainly sandy with 
more or less loam or clay in various mixtures. The following 
discussion of various parts of the Coastal Plain Province is from 
Bennett.^ 

Atlantic Const Flatwoods .—This region extends along the coast 
of the Carolinas and Georgia and over all of the state of Florida 
except the northwestern part (sec Fig. 48). The area is about 
21,200,000 acres; elevation is from sea level to 150 feet; surface 
is flat to undulating with many swamps and much poorly draintid 
land; soils are mainly dark and grayish sands or sandy loams 
with yellow, gray, and mottled sand and clay subsoils. Thert^ 
is considerable sill loam in northeastern North Carolina. 'J'h<^ 
vegetation is principally open forests of longleaf piiK*, with 
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gullberry and gras-sy iindorgrowlh. Fortilizers are used exten¬ 
sively. 'TfK' averages yi(‘ld of eotlon per aere is about 200 pounds 
of lint, and the average production for tlie area is about 290,000 
bales.* 

Florida and South Flntwoods. —The area of this 

region is about 15,000,000 acn^s. TIh^ d(‘ep sandy soils ani dark 
and grayish to white; V(?g<‘tafion is longleaf pine with saw pal¬ 
metto undergrowt h. Littl(‘ cotton is grown. 

Middle Coastal Plain. —^Tliis region extends aeros.s the Caro- 
linas and Georgia into western Florida, its anui is 20,600,000 
acres; elevation, mostly b(dw(!on 100 and 400 feet; s\irface, gcmtly 
rolling; soils, mainly grayish sandy loams with yellow friable 
sul)soils; vegetation, longleaf jnne and wire grass. The average 
yi(‘ld of cotton per aca-c is about 205 pounds of lint, witJi an 
annual prbduction for the region of 1,140,000 bales. Cointnercial 
fcrtiliziirs arc used ext(;nsively. 

Upper Coastal Plain. —This is a comparatively large region, 
having an area of 28,700,000 atTes and (^xt (aiding from South 
Carolina, across cmitral Georgia and southern AlaViama into 
cent.ral Mississippi. The elevation is 20 to 500 f(^et; surfatre, 
rolling; soils, mainly grayish and reddish sandy loams with yc'llow 
and red friable, sandy clay subsoils; veg<‘tation, longl(*af jiine, 
shortieaf pine, and some oak and hickory. The av(Tag(i yi<4d 
of cotton per acre is about 190 pounds, and the annual prodiudion 
1,130,000 bales. Much fertiliz(‘r is used. 

Clay Hills. —This region ext(mds from western Georgia through 
Alabama and Mississippi almost to the Tennessee line. The total 
an‘a is 8,000,000 acres; surface is hilly; some of the land is rough 
and stony and is known as “white-rock” land in east (jentral 
Mississippi and in western Alabama; subsoil is stiff clay. 'J’he 
average yi(dd of lint cotton in this n'gion is about 145 pounds, 
and t he annual production is 320,000 bales. 

Sand Hills. —^This is a narrow soil bcit extending along the 
upper margin of the Coastal Plain from c(*ntral North Carolina, 
across South Carolina and Georgia into Alabama; area, 3,400,000 
acres; soil, mainly deep, loose sand, grayish at the surface and 
yellowish beneath; vegetation, longleaf piiu; and forked-leaf 

* Fig\ir(>a of the averaRC yield p(‘r acrc^ of lint cotton arc from tlic four 
census years 1879,1889, 1899, and 1909, unices otherwise noted. Figures of 
average production are for the 5 years 1911-1915. 
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blackjack oak. Fertilizer is used extensively. The average 
yield of cotton per acre is about 180 pounds, and the annual 
production is 175,000 bales. 

Black Prairies. —This cresc(nit-s!mpod belt, extending from 
eastern Alabama into nortiieastern Mississippi, contains alK)ut 
4,000,000 acres. Its elevation is 200 to 500 surface, gently 
rolling with some flat ^‘post-oak land”; soils, mainly dark-gray 
and brown limey clays. The “i)ost-oak” soils arc brown sandy 
loams and clays with reddish subsoils and contain less lime*. 
The yield of cotton per acr(‘ averages less than 150 pounds, owing 
largely to continuous cropping and poor cultural prac:tic(‘s. 
This area was originally (onsidered one of the best in the Cotton 
Belt. The annual pro(lu(;tion is 235,000 bales. 

Mississippi Bluffs and Silt-loam Uplands. —This division bor¬ 
ders the Mississippi bottom lands on the east and oxteinds from 
Jjoui.siana into Kentucky. The area is 16,800,000 acn;s; el(‘va- 
tion, 100 to 600 feet; surface, level to undulating and badly 
gullied in places; soils, mainly brown silt loams of loessial origin, 
which become thinner toward t.hc east(;rn border. A narrow 
strip of the same soil occupi<‘s (Towley’s Ridge, extending from 
soutli(!iustern Missouri to Marianna, Ark.; trees, principally 
oak, sweet gum, and ])(tplar. OTie yield of cotton is about 200 
I)ounds ])er acre, anti total production is 586,000 bales annually. 

Interior Flatwoods. —The largest area of the Interior Flatwoods 
extends from the Mississippi bottouLS in Louisiana to the Guada¬ 
lupe River in Texas. A long, narrow, crescent-shaped belt 
ext(!nding from cent.ral Alabama into northeastern Mississippi 
has similar soils and topography. The total area, including 
200,000 acres in Alabama and Mississippi, is 13,000,000 acres; 
elevation, 100 to 500 feet; surfa(;e, prevailingly flat with much 
poorly drained land; soils, mainly gray sandy loams, silt loams, 
and clays with compact gray and yellow mottled subsoils; trees, 
longleaf pine in Louisiana and Texas and post oak in central 
Texas, Alabama, and Mississippi. The yield of cotton is about 
175 pounds per acre, and annual production is 366,000 bales. 

Interior Coastal Plain. —This region covers a large area of 
prevailingly rolling country in northeastern Texas, northwestern 
Louisiana, and southwestern Arkansas. The area is about 
28,800,000 acres; elevation, 100 to 500 feet; soils, mainly grayish, 
browmish, or reddish sandy loams, sands, and clays; trees in the 
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east, longlcaf pine, shortleaf pine, and some oak. Tlie average 
yield of (jotton per acre is about 164 pounds, and the total pro¬ 
duction Ls 995,000 bales. 

Black Waxy Prairies. —Tlu^rc? are two main bodies of these 
prairies in Texas, one extending from the Red River in north¬ 
east Texas to San Antonio, and the other from the Brazos 
River nearly to Laredo. The area of the first belt Is 8,400,000 
aertw, and of the second, 4,900,000; elevation, 100 to 600 feet; 
surface', fiat to undulating with good drainage; soils, black and 
dark-gray calcareous clays. There is a small belt of similar soils 
in southeastern Oklahoma and southwestern Arkansas. The 
average yield of cotton per acre is about 175 pounds, and the 
avenige production is 1,320,000 bales. 

Less Im-porUint Areas oj the. Coastal Plain. —These include the 
Bandy Uolling Lands of Interior Florida, wliich contain some red 
and brown loamy hammock lands, where Sea Island was formerly 
grown to some extent; the Appalachian Border of the Coastal 
Plain in northern Alabama and nortb(^astern Mississippi, a 
region of rolling to hilly, grayish sandy loams, with yellow and 
red subsoils, supporting mixed pine and oak forests; the Pontotoc 
Ridge in Mississippi, which has soils similar to those of tlie 
Upper Coastal Plain; and the Gulf Coastal Prairies of Louisiana 
and Texas, wliich is a fiat, imperfectly drained region of black, 
brown, and gray clays and loams with black, yellow, and gray 
mottled clay subsoils. The eastern portion of the Coastal 
Prairies is largely devoted to rice, and the western portion prin¬ 
cipally to grazing and to com growing, with cotton ranking second 
in importance. The Red Lands of Southwest Texas produce 
some cotton in the northern portion. The soils are mainly 
reddish sandy loams, gravelly loams, and loams with red subsoils. 

Alluvial Soil Regions.—These* regions include all alluvial soil 
along the rivers east of the great Plains Region. The soil is 
“made land,” having been deposited by the adjacent rivers, and 
is naturally productive. 

Alluvial Bottoms of the Mis.si..ssippi and Other Rivers. —This 
region includes as its principal area the bottoms of the Mississippi 
River from Cairo, Ill., to the Gulf. It also includes the bottoms 
of all other rivers within the Cotton Belt, many of which are too 
small to show on the map. Mindi of the land is subject to over¬ 
flow and requires the protection of levees. The area of the dis- 
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trict is about 16,500,000 acres; elevation, sea level to 300 feet; 
surface, level. The soils of the Mississippi bottoms are mainly 
brown or mottled clays, silt loams, and fine sandy loams, with 
gray, light-brown, and motlled subsoils. Characteristic trees 
are cypress, red gum, and oak. Annual production of cotton is 
about 940,000 bales. The most important cotton-growing sec¬ 
tion of this region is that known as the Yazoo-Mississippi Delta, 
in Mississippi, in which the average yield of cotton pen* acre is 
about 265 pounds. In the bottoms of the streams east of the 
Mississippi River the principal soils are brownish loams, silt 
loams, and fine sandy loams, with yellowish and mottled sub¬ 
soils. West of the Mississi])pi the principal soils are (4io(tolat(!- 
red, browm, and black loams, silt loams, and clays, usually 
(calcareous. 

MiHsiHid-pyi River Second BoiUnm and Silty Prairies .—These 
.se(M)nd bottoms are extensively dev(*lop(Hl in southeastern 
Missouri and nort,heasterii Arkansas. They lie above overflow. 
The important soils are brown and gray silt loams, and fiiK^ 
sandy loams with light-])rown, gray, and mottled subsoils. The 
gray soils are poorly drained. The better-Klrained soils an^ 
extensively used for cotton and give good yields. 

Important Soil Regions of the Piedmont, Appalachian, and 
Ozark Plateaus, Mountains, and Valleys.—Tliese regions an^ 
hilly to rolling. The soil is chi(^fly rcssidual and not esp(?cially 
rich. The parts of most iraportan(?e for cotton growing are 
discussed in the following paragraphs. 

Piedmont Plateau .—This region extends froTn Now York City 
southwestward to Alabama, but is planted in cotton only from 
North Carolina southward; area in the Cotton Belt, 26,700,000 
acres; elevation, 100 to 1,500 feet; surface, rolling to hilly; the 
cultivated slopes often require t(‘rra(;ing to prevent erosion; 
soils, red-clay loams and grayish sandy loams, with red- or y(‘Ilow- 
clay subsoils, derived principally from granite, schist, and 
diorite; trec^, largely oak, shortlcaf pine, and hickory. The 
average yield of cotton per acre is about 180 pounds, and 
the average production is about 1,860,000 bales. Fertilizer is 
used extensively. In the Carolina state belt portion of the Pied¬ 
mont, the principal soils arc^ gray silt and slate loams and red- 
clay loam, with yellow- and rod-clay subsoils. Fair to good 
yields of cotton are made, depending on fertilization. 
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Less important cotton regions arc the Ai)palachian Limestone 
Valleys, including the Tennessee River Valley of northern Ala¬ 
bama, and the Central Basin in Tennessee. These are regions 
of fertile, brown, reddish, and gray loams, silt loams, and clay 
loams, with reddish and yellowish subsoils, largely derived from 
limestone and often cherty. A little cotton is grown in the 
southern portion of the Highland Rim region, whi(;h has gray 
silty and stony soils; and also in the valleys and smooth uplands 
of the soutlKTii Ozarks of Arkansas and eastern Oklahoma, which 
is a Lilly to mountainous region, having brownish or reddish 
sandy-loam soils, ofh'ii stony, with red sandy-clay subsoils. 

Important Soil Regions of the Western Prairies and Plains.— 
The lack of sufficient rainfall limits gn^atly the production of 
cotton in parts of the Western Prairu's and Plains within the 
Cotton Belt. Their soils are residual and fairly rich. 

Eastern Oklahotna Prairies. —This r<‘gion e;xt(‘nds northward 
from the Red River in south-c(‘iitral Oklahoma and iiK^linles 
most of the eastern half of the state. It is used principally for 
growing corn and hay and for grazing cattle. The area in the 
Cotton Belt is about 11,000,000 acres; elevation, 800 to 1,200 
feet; surfa(x*, gently rolling, vdth som(‘ rough areas; soils, mainly 
brown, black, and reddish loams, clays, and stony loams witli 
clay subsoils, often of a cJay-paii nature; vegetation, prairie 
grasses with oeeasional areas of post oak, blackjack oak, and 
red c(‘dar. Yield of seed cotton in 1909 was 182 pounds per 
aere; the average production is 350,000 bales. 

Red Prairies. —This region extends across western Oklahoma 
into north-central Texas and is largely devoted to grazing but 
lias recently experienced extensive development in cotton pro¬ 
duction; area, 31,700,000 acres; elevation, 1,000 to 2,000 feet; 
surface, undulating to rolling with many rough eroded areas 
along the western margin. Soils are mainly red and brown fine 
sandy loams, silt and clay loams, with red- and brown-clay sub¬ 
soils, often of a clay-pan nature. Included in this region are 
small “sand-hill’^ areas (dunes). The yield of cotton per acre 
in 1909 was 105 pounds; the average production is 825,000 bales. 

Edwards Plateau and Grand Prairie. —This region extends from 
central Texas westward to the Rio Grande River, but only the 
eastern portion is used extensively for the production of cotton. 
The area of the portion east of the Colorado River is 7,400,000 
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acres; elevation of llie eastt'rn ]>art., 1,000 to 2,000 foot; surface, 
rolling to hilly with some level lowlands; soils, mainly oalcarc'ous 
silt and (day loams, black, brown, gray, and red in color; vegt'ta- 
tioii, largely prairie and plains grasses with scatton'd post, oak 
and cedar. 'Fhe average yitdd of cotton per acre in th(5 easteni 
portion is about 115 ])ounds; tlu^ avcrag(i production Ls 410,000 
bales. 

Loss important regions are tlu^ Kast and the West Cross Tim¬ 
bers in north-c(‘?itral '^Pexas. The soils of both regions are mainly 
brown sandy loams, often stony, with naldish and yellowish 
sub.soils; vegetation, mostly ])ost oak and blackjack oak. These; 
regions are largely used for grazing cattle, but they produce; 
se)me* cotte)n. 

Cotton-soil Series and Types.—ddio soil regions inentiemod 
in the I'ore'going i)agos eamtain many different soil type's which 
have' bes'ii give'n de'tinite' names. The me)sl important e>f these;, 
as oiitiine'd by j\forgan,-' are' as follows: 

tbiistiil Pin in 

Norfolk sand and fuvc' sand 
Norfolk sandy loam ami fino sai^dy loam 
Tiftoii sandy loam 
OranKe’lnnp: saml and fiiip sand 
Ctratigchurg sandy loam ajul fiiit' sandy loam 

GreenvilU' clay loam, sandy loam, Kmv('!ly sandv loam, and loamy 
sand 

Ruston tine sandy loam 
Susc|m;]ianiia fine sandy loam 
Houston black clay, loam, and clay loam 
Honst.on clay 

Victoria clay, loa;n, anti sandy loam 
Durant fine sandy loam 
Piedmont Plateau 
C'e'cil clay 
Ci'cil clav loam 
Cecil saialy loam 

Louisa slate loam, fine .sandy loam, and loam 
Appalacliian Region 

Dc Kalb fine sandy loam 
Do Kalb silt loam 
ruycttcvillc fine sandy loam 
Limestone Valleys and Uplands 
Clarks\dll(i gravelly loam 
Clarksville silt loam 
Decatur clay loam 
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Hafjorstown loain 

Uc'^i(»n (Mississippi HhifT.s and Silt-loaiti I’lilaiids) 

M<‘ni]>liis silt k)M,m 
llivcT IMnins 

Miller fine sandy loam and clay loam 
Trinity <0ay 
Sliai'kcy <‘li>y 

Ocklockiua' fine sanily loam and loam 
(^onpina* loam 
Kalmia fiiu' sandy loam 
C'alialia fine sandv loam 
(Inait Plains lli'i^ioii 

Vonuni line sandy lofim, loam, and silt loam 

Crawl'ord stony clay 

Amarillo loam and silly clay loam 

Soils of Other Cotton-producing Regions. —A brief mention 
of a few of the (dnaraeteristie.s of the soils of otin'r inij)ortajit 
eottoii-prodindng regions of Ibe world may ))e of some geni'rai 
interest and value. 

India. —Smitli*^ divides the soils in the more import,ant (a)tton- 
l)rodu(ang regions of India into the followhig groups. 

1. TJu* “regur”or “cotton’’ soils, wliicli are den]>, limey, black, brown, 
or gray sticky clay soils, similar ti) the “ black waxy’’ soils of the soutlicrii 
states and the “Idack adobe” of (California. They are widely distrib¬ 
uted over the large traproc.k arcia of central Bombay, iiortbern llydora- 
))ad, Berar, the western ])ortioii of tlie t’entral India Agency, and most 
of the peuitisula of Ivatliiawar. These soils also occur in 2 -)ortions of 
soutlieru Madras and cover much of the alluvhil jdain in Bombay, 
extending from south of Surat to Aluuadabad. Owing, in large measure, 
to more or less continuous cultivation for at least 2,000 years without 
fertilizer or manure, the yield of cotton i)cr acre is less than 100 pounds 
of lint. 

2. The ^‘red soils,” which arc derived from crystalline rocks, arc 
mainly of a sandy-chiy texture. They cover most of the Madras I'resi- 
dency, eastern Hyderabad, and Orissa, and though varj'iiig greatly in 
eumiMiaition, they arc, in general, less fertile than the regur soils. 

3. The alluvium of the Indo-Oangetic Plain and of the upper valleys 
of the Nerbudda and the Tapti rivers. These soils comsist mostly of 
reddi-sh, brownish, or yellowish clay, often sandy, especially in the Indus 
Plain, rich in lime and jwtash. 

Egypt .—Cotton lands in Kgyjit are limited almost wholly to 
alluvial soil along the Nili* River and in its delta. The silt-laden 



COTTON SOILS AND CLIMATE 


265 


waters of the river in a conjunction with th{‘ b(!rseoin clover 
grown in rotations keep this land v(Ty proiluctive. 

Central, Webern, ami Eastern Africa. —Vast areas in the Sudan 
south of Egypt ar(; suitable to cotton production, in so far tus 
soil conditions are c.oiKaTned. Lack of labor and trans})ortation 
facilities stands in the way of their usag(‘ at pres(‘iit. It is (‘sti- 
inat(‘d that th('r(‘ are 25,000,000 acres in Nigc'ria and Kanienin 
adapted to the raising of cotton. Other suitable areas ar(‘ found 
in Uganda, in East Central Africa, British and Gorman hkist 
Africa, Nyasaland, and llliodesia. 

South Amerim. — It is estimated that Brazil has 30,000,000 
acres or nion; of fertile land ada])t.e(l to cotton raising. Mucdi of 
this is virgin soil. Argentina has extcaisive areas. Ih'ru has only 
limited areas in Jiarrow coastal valliys. 'I'his land must b^‘ 
irrigated, but it is prodiudive, anil the cotton crop of Peru is 
considerable. 

Asia Minor afid Persia, Hussia, China and Chosen, Mexico, and 
the Indies. —These countries all hav<' lands adaptrnl to cotton 

growing, and much can be produced when conditions demand it. 

Soil and Climatic Adaptations of the Cotton Plant.—It is well 
known that certain kinds of cotton will yi(‘ld much bettor in 
particular regions than other kinds. Sea Island cotton, for 
instance, did well in eastt^rn South Carolina, Georgia, and 
Florida prior to the coming of the boll weevil, but in no otluu* 
part of the (k)tton B('lt hii.s it l)een jirofitablo, and it is not sjiit(al 
to many other cotton districts of the world. Egyptian cotton 
seems to bo particularly adapted to the dry, hot, irrigated regions 
of Egypt and Arizona. Express, D(.‘lfos, and some oIIkt long- 
staple varieties of similar typ(‘ are prized in tb(! Yazoo-Mississippi 
I){‘lta but are not at all satisfactory in Texas or in s(!verai other 
parts of the Cotton Belt. Triumph, Lone Star, and Kowden, 
which are vigorous-growing, big-boll, short-staple varieties, are 
esjiocially fitted to Texas and Oklahoma conditions. 

Very little investigational work has b(‘(;ii (tarried on to deter¬ 
mine definitely the reason-s for particular cotton adaptations, 
It is very probable, however, that the adaptations mentioned 
above are influenced more by the climate, temperature, and 
rainfall than by soils. The two influences are so combined that 
it is impos.sible 1o attach the proper weight to each without 
careful research. 
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Effect of the Soil Fertility on Length and Character of Staple.— 

This is jinollior sul)j<*c1. on which there is a dearth of reliable 
data. (’Otlon buyers consider that tlie character of staple from 
diff(!reiit. soil regions varies considerably, Ijiit nothing very 
definit(i is known—only their impression witliout- accurate* 
Tneasure. 

Ttu^ average length of the staple of 13 varieties grown on 
thin hill land by the Mississi])])! TOxperim('nt Station'* at State 
(h)lleg(?, Mississippi, in 1921, was 0.95 hieh. The average 
huigtli of th(‘ same varicsties grown the same year on m(‘dium- 
fertiU^ valley land alxmt hi mile distant was 1.01 inches. The 
seed planted in both fields was from tlie same! source*. There 
wen* many poorly developed bolls on the liill-laiid eotton. These 
naturally liad shorter and woak<T staple. WeJl-d(*velojied bolls 
from plants grown on unf(*rtih^ land ap|)e{ir to Inive; practically 
as long and Jis strong fibe^r as similar ))olls of the same* variety 
Ijrodueeel on fertile lanel. The diffeu-e-nee is brought about by 
the relative* ])ere*e*ntage of getod and poor bolls. 

In me)st see*,lions of the* ('otton Be*lj, an applicatioii of barn 
manure* or of j)roper ednauieal f(*rliliz(‘rs invigorates e*e)tton plants 
and is thejuglit to re*snlt in slightly longer and slre)Rger staple. 
But in kjgy})t it is b(*li{*ved tiiat a Ijeaivy application of barn 
manures to soil will prolong ve'getativo growth and injure* the 
cbaracte*r of tl je lint,. Plmsphate's are thought to hasten maturii y 
and thus ini])rove> the staphs 

Effect of Soil Fertility on Lint Percentage. —Cotton planks on 
rich soil grow vigorously anel become considerably larger than 
plants on less fertile land. The s(*€h1s are larger and heavier. 
This results in a lower lint pe^re^ent-ago. The average lint per¬ 
centage of 14 varieties grown on poor soil at Heatlunan, Miss., 
in 1922, was 33.4 per cent. The average on riclier soil at Trail 
Lake was 30.5 per cent. 

Ewing** found that tlie use of 100 pounds of nitrate of soda on 
Delta soil at Scott, Miss., decreased lint percentage 0.39 per cent. 

CLIMATE 

Cotton plants are found growing wild in the tropical and warm 
temj>erate zones of both hemisi:)heres. As cotton is a native of 
warm climate, its growing as a commercial crop is naturally 
limited to such clima1.es. In the United States, very little cotton 
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is grown north of latitude 37°. This is near the northern 
boundary of North (Carolina. At times, for instance during th(^ 
Civil War, wlicn the price of cotton was very high, a consider¬ 
able amount was grown north of this latitude. But it is only 
during very favorabh’i seasons or under the stimulus of high 
values that cotton production in this region can be profitable. 

The states north of the thirty-seventh parallel have a growing 
season too short for cotton to mature, and the mean temperat ure 
is too low. According to Wliitney,® the mean temperature for 
the year is about 15° higher in Sout h Carolina, Georgia, and Mis- 
.siasippi than in Massachusetts, New York, and Pennsylvania. 
Tim South has a mean summer temi)(n'ature about 10° warmer 
and a winter temperature about 20° warmer than the North. 
This indicates a longer and warmer growing season in the South. 
The daily raugc? of temperature is about th() same in the two 
regions, with an increase in both as distance from the seacoiist 
inert ^as(‘s. 

Whitney,'* in discussing the climate of the Unil,cd States, says: 

The. mean annual rainfall for the northern section of the llnitccl States 
is about 40 inches, while in the South that amount is exceeded by sorno 
l(> or 17 inches. The riiinfall in botli sections generally increases from 
the winter, ixiaching a inaxiuium about the middle of summer, the 
autumn being the driest jM^iod. This larger rainfall and higher tem- 
])er;iturc of the South give considerably more moisture in the air. The 
temperature of the dew point in the South is 10 or 12® higher than in 
the northern states, and a given volume of air contains nearly twice us 
much moisture. But as the amount of moisture which the air is oai>- 
able of holding increases with the temperature, the per cent of the 
saturating quantity or the relative humidity is about the same in the 
South as in the northern states mentioned. The relative humidity 
varies somewhat throughout the year, but it is slightly greater during 
the summer in the South than in the North. 

The period of maximum precipitation, a.s mentioned by Whit¬ 
ney above, applies more particularly to the (‘astern .states. For 
the central and western states of the Cotton Belt, the heaviest 
rainfall occurs from March to May (see Figs. 49 and 50). The; 
average annual precipitation for the belt, according to the 
Weather Bureau, TJ. S. Department of Agriculture,"^ ranges from 
23 inches in western Oklahoma and Texas to 55 inches in eastern 
North Carolina and 60 indies in southern Mississippi. Through- 
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out much of the area, the range is from 30 to 50 inches (see Fig. 
51). The spring rainfall ranges from 6 inches in western Texas 
to 16 inches in Arkansas and southern Mississippi, being heavier 
in the Mississippi Valley states than in Texas or the south Atlan¬ 
tic states. Summer rains are moderate in the central states and 
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Fiii. 50.—Monthly pre¬ 
cipitation at seiceted sta- 
tiema in the western part of 
the Cotton Belt. {After 
Weather Bureau, U. S. 
DcparlmciU of Agriculture.) 


heavier toward the southeast and cast, reaching a maximum of 20 
inches in southern Mississippi and in eastern North Carolina 
and eastern South Carolina. The Black Prairie of Texas receives 
only an average of 8 inches of summer rainfall. Autumn is 
the driest season of the year for the belt, the rainfall for the fall 
months being less than 10 inches in nearly every region. The 
Cotton Belt has an average summt'r temperature of 77® along the 
northern boundary. This, as pointed out by the Weather 
Bureau, U. S. Department of Agriculture, appears to be the 
limit beyond which commercial production of cotton becomes 
unprofitable. In the southern part of the Cotton Belt, the 
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average temperature is 80 to 85®, and in tJie Imperial Valley of 
C/alifornia it averages 95®. Along tlu* northern margin of the 
Cotton li(‘lt the last killing frost in tlu' ,sj)ring is, on the av<‘rago, 
about Ai)r. 10, and the first killing frost in the fall about Oct. 
25, the growing s(!ason for eotUni being about 200 days. In 
the southern pf)rtion of the C'olton B(‘lt the last killing frost 
comes about ]\lar. 10, on the average, and the first killing frost 
in the fall about Nov. 25. This giv(‘s a growing season of about 
260 days (sec Fig. 54). The (’xtra length of frost less season in 
the .southern part of the belt, however, is of vcTy little eonse- 
queiiee, on account, of tlie prevalence of the boll weevil. No 



Fig. 51.- -Average sitmual precipitation in the Cotton Bolt. {After Weaihf* 
Bureau, U. S. Deinrtmcnl of AgTicultiiTo.) 

cotton is produced after the first of August, as a rule. Larger 
yields are to be obtained where the growing st^ason is long, but 
as weevil infestation is heavy during the lat tc'r half of the grow¬ 
ing season in most areas of the b(dt, only early-developing varici- 
ties can be used advantageou.sly—varieties that will mature bolls 
beyond weevil damage within a period of 110 days. 

Optimum Weather Conditions for Making a Cotton Crop.— 
Most of the land that is to bo i)lanted in cotton is flat broken or 
broken by listing and bedding ])rior to the middle of April. 
On the large cotton planiation.s, tliis work starts as soon as the 
cotton of the preceding crop is picked and continues during the 
uinter and spring season or until completed. There is not 
(uiough freezing weather during the winter to impede greatly 
tlie progress of this work, but very commonly there is too much 
rain. Land should be dry enough to crumble freely when turned, 
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and for this condition to prevail rainfall must b(i only mf>derate. 
Occasional rains arn no(*d(xi in Ai)ril to firm the beds that have 
been made and to moisU^n liard, cloddy soil, so that it may bo 
well pulverized in preparation of se('d bed. 

Frequent warm showers artj desirable at planting time. Cotton 
s(X'd cannot be planbid deej), an<l conseciuenlly frcpuait rains 
are h(‘]pful to keep the surface of the .soil moist, ('ontinued 
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hc^avy rains are harmful, especially if accompanied by cool 
weather. Cotton seed to germinate well must be moi.st but 
not wet. If kept wet any length of time, they rot in the ground 
instead of germinating. If the rainfall is scanty and there are 
drying winds, the surface of the soil may become so dry that the 
seed will not secure enough moisture to start growth. After the 
young plant is above the surface of the soil, cool weather retards 
its growth and root development; drying winds draw water from 
its tissues and cause a collapse of a part of its cells, thereby 
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bringing about a disorganization. Tins is likely to result in a 
stunting of the plant and a ))ennanent injury to its struetnn^. 

From about the luiddle of May to abovit the middle of August, 
the cotton plant is in the ix'riod of ae1iv<! ^•eg^“t:lti^•e growth. 
During this tinn^, best growth is nuuh? if a warm slxm-er occurs 
about once a W(‘ek. Wh(‘r(‘ ))oll w(‘(‘vils are numerous, com])ara- 
tively dry weather from tli(‘ hitter part of June until the first 
part of August is desirable. 'J’his retards tlu' growtli of plants 
to sonic extent, but its Vxmeficial intluence in prevf'nting the 
multiplication of the weevils more than overbahmees th<‘ luirmful 



54.—Season without killing frost hi the Cotton Belt. {AfUr Weather 
hureau, Jf. S. Dejiartmcnt of AgricvUure.) 

effect. Rainy weather during the growing period not only leads 
to worse wf^cvil damages but indmars the production of too much 
“weed,’' or vegetative growth; it make.s projier eultivatioii 
impossible, so that grass and wefxls htivo free rein; the eotton 
plants develop numerous roots near the surface insb'ad of sending 
them deej) into the soil, as they normally do. Witli only the 
shallow routs to dejiend on, the plants suffer from Jack of wat(T if 
dry w(‘athcr ensues later in the season. Squares, young bolls, 
and a part of the loaves may be shed as a result. Cotton plants 
will jjot make much growth if there is an excess of water in the 
soil. I'his exc(‘ss of water lowers the temperature of th(; soil, 
prevents pro])er aeration, and interferes with the r(!gular ujiward 
movement of th<^ capillary watc^r; it is this watf‘r that carries 
to file plant roots their nniu‘ral nutrients, both from fertilizers 
and from th<* natural soil ingredients. 

An abundance of sunshine and warm uniform tein]ierature 
during the growth period is desirable. Cold periods or wide 
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contrasts between day and night temperatures injure the plants 
and tend to cause tiiem to eheek growth and mature prematurc'Iy. 
Rains during the day while blooms are op«m interfere with pollina¬ 
tion and (lause sonui slH“<l(ling. 

During the ripening period, extending from August to Oetober, 
the fruit that had started to develop e.omos to maturity, and most 
of the bolls open. Y(igetsitive growth should cease, and tlu; 
foods that have beem ela]>orat(‘d by th(^ i)lant and stored in its 
tissu(?s are u.sed in tin; production of seed and lint. Dry weather 
is Iwst for this period, and, fortunately, autumn is th(i driest 
period of the year in most parts of the Cotton Belt. Dry w^eather 
checks vegetative growth, stimulates fruiting, pnweiits boll rot, 
and allows the; s(‘ed cotton to b(? piek(‘d before' the* lint is damage^d. 
During tlu? ripening period, the range in temperature between 
day and night is considerable. This variation also assists in 
checking vegetative; growth and hastening maturity. 

The jheking season extf;nds from August to November or later. 
Rainless, sunshiny days an; desirnd during this period. Rains 
dis(;olor the lint of ope-n bedls, and rains and w^ind toge;ther cause 
many locks to fall to the ground, wdiich soils the lint. Fre-- 
qeie'ut or daily rains cause se'cd to sprout in the boll and result 
in much boll rot, even in ojx'U bolls. Trior to the advent of the 
boll w(;oviI, it w’as very important that killing frosts should not 
come until late in November, the lat(; bolls thus being allowed a 
chance to mature. With weevils }>revalent nearly everj’^wlu're, 
few bolls s('t after the first of September amount to anytliing. 
The grade of the lint cotton is somewhat better if frosts are; late. 
The leaves crumble after frosts fall, and some of the pieces 
lodge in tlie lint. Early frosts produce much tinged, stained 
or dis(;o]ored cotton if there are many late bolls. 

Climate of Other Leading Cotton-growing Regions of the 
World. —The United States loads the w'orld in cotton production. 
The question is often raised as to whether there is something in 
the soil or climatic conditions of the Cotton Bolt that (;spocialIy 
fits it for growing cotton. Several other lands j)osscss as fertile; 
or even more fertile soils. The difference is evidently not due 
to the soils. The matter of better climatic .adaptations prob¬ 
ably has some weight. The soutliern states appear to have a 
inore unifonn distribution of raiiffall through the year than do 
most other cotton-growing countries. There is probably some 
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advantage, too, in tho gradual eliajige t-i'inporature hero from 
summer to autumn. 

WvM Indies .—According to Mcll,-' from wliom 1lus discussion 
of the (dimate of foreign count,ri(“s is larg(‘ly lakcMi. tlu* W(*st 
Indies have a temptTature tliat range's l>et\v(‘cn 77 and 82°, and 
frosts are very inrrc'cjuent. A sliort, w(‘t season Ix'gins in 
April and lasts from 2 to 6 we('ks; tliis is followed by a dry s<'ason, 
during which the thermonu'b'r remains about 80°. Tin' lieat is 
V(U‘y oj)pr{'ssiv(; during J)ily and A\igust, Jinil th(' summer is 
dry. The main rainy season begins about Oct. 1 and lasts until 
I)eceml)er. Following this th(‘r(‘ is a dry sjxdl tluit lasts until 
April. Th(^ annual rainfall is 03 iiiclu's. 

India. —d'he territory of India is so extensive that there am 
marked climatic^ differences in diffen'iit sj'ctions. The (dirnato 
of a larg(‘ part of the country is greatly inllueneed by th(‘ two 
annual monsoons that flow from tln^ northea‘<t and southwt'st. 
Such great extn'mes of jnoistun* and teinpcu'atun^ precede or 
accompany these monsoons tliat. the cotton i)lants growing in 
the regions cov(‘red are suhject(*d to very Ivard conditions. 

The mean annual temperatun^ of Boml>ay for the cotton y(*ar, 
from February until June, is 90°. The iiKain monthly t(‘mp«‘ra- 
ture at Calcutta ranges from 66° in January to 85.7° in May. 
The winter mean is 67.3°; tlie spring, 83.7°; the snmnu'r, 82.5"; 
and the autumn, 78.5°. The moan annual temperature at Mad¬ 
ras is 86.6°; at Reiiarc's, 80.3; at Cawnpore, 80°, at Dohra Dun, 
70.5°. 

Tlie monthly i)r(Hdpitat.ioii at Madras is as follows: 


Jjimmry.. 

Fcliniary 

Martdi. 

April 

May 

.luno 


llKdlC.S 

1 33 July.. . . 

n.23 AuKust . . 
0 3() SiiplcruluT. 
0.03 0(!to])i‘r 
1 03 Nov(mil)cr. 
2.03 D(‘<‘efnl>cr 


Inches 

3 20 
:■> 24 

4 70 
10 00 
12 43 

3.25 


Th(} annual })re.cipital,ion at sev(‘ral stations in India is as 
shown at top of )). 274. 

Some parts of India, especially tin' luirthern part, are jnainly 
dependent on irrigatio]i, whih' others have sufficient rainfall. 

Mexico. —Cotton is grown, in sitiall cjuantitios at least, through¬ 
out nearly the whole of Mc'xico. There is an abundance of 
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Iin‘l»;s 

lionilmy. .... fiK 73 

Taiinu .... 1()() It; 

DapooU'c ... . 134 ft<i 

Mah.-i,))a1«’shw;u , . 254 S4 

Poona 10 02 

Dhanvai- 38 81 

Madras 43 58 


rainfall aloiip; Pa(;if)c. noast. Irri{;a1ion is ]>ossil)l(.‘ in innch of 
th(‘ interior. Tin? toinxMOuture is mild and vory unifoj'tn ov('r 
most of the eountry. At Veracruz, tlie mean monthly tempera¬ 
tures mil as follows: 



Dc'gl'CCfi 


Dj'grccs 


Kahrcidicit 

t'alireiilieit 

•lamuiry 

. . . 70 0 

July. 

HI 5 

t'chniiiry 

71.0 


82 4 

Miirch 

73.4 

Sej>1cint)(“r 

. . 81 0 

Apnl 

72.2 

Octolai- 

78 4 

May 

.80.5 

Nov<’im1>ci , . . 

75 4 

.Tunc 

.81.9 

December ... 

. 71.1 


A udralia .— Frosts in Australia are so light tliat cotton {ilants 
grow on from year to year, d'ho temiM'rature for the cotton 
montlis, which are S(!ptcmbor to Juik', ranges from 60 to 100°. 
The mean annual temjierature at Sydiu'y is 62.4°; at Victoria, it 
is 56.8°. 'Che rainfall at Melbourne is 25.66 inches. 

Brazil .—The climate of Brazil is in some respects well suited 
to growing cotton. Moll® says: 

At tlic city (jf Rio de Janeiro, which is situated on the boundary line 
of the torrid and temiierate zones, the average temperature, according 
to tlie Aunuario dc lni|)crial Ohservatorio for 1887, is 74.1®r. These 
figures are the average for 3() years. Only two seasons arc known here, 
summer, or the rainy season, which lasts from October to tlie end of 
March, and winter, or tlie dry season, winch lasts from April to Sejitcm- 
l)cr. The average temperature of summer is about 78.8°, and that of 
winter 69.8°. The highest temperature noted was 99.5 and the lowest 
50.3°. 


Tlie following meteorological data from selected .statioas in 
Brazil are taken from rejwrts made by the Brazilian government. 
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Table XXV.— Meteorological Pa i’a ebom Certain Stations in Brazil 





Moan 

Maxi- 

Mini- 





annual 

mum 

mum 

Annual 

rain¬ 

fall, 

inches 

Station.^ 

Lnii- 
tudc! ! 

Alti- 

tmlo, 

foot 

torn [XT- 
atnni, 
«l(‘grooH 
Falircn- 

temper- 
nturc, 
d(‘gri‘os 
, Fahrcn- 

temper¬ 

ature, 

degrees 

Faliren- 




licit 

licit 

licit 


Maranhao, Manui- 

huti. 

Amarant^i, I’anuihy- 

1 

1 

r 27' 

142 

81.32 

92.84 

69.98 

96.65 

Im. 

n" i.T 


80.7S 


64.40 

6.30 

Bn.hiii.j Tlnliin. 


2i() 

78. SO 

■ 

35.78 

85.16 

Santa Cruz, llio dc 

.laiicin). 

22" 5G' 

85 

71.96 

07.SS 

66.56 

184.33 

Paabo-Furido, Santa 

Cathariria. 

2S" 2S' 

2,0C0 

52 

62.78 

93 92 

32 00 


Rio Grande do Sul... 

32“ CKJ' 

1 

65.81 

90.32 

33.80 

35.91 


Argr?itinn .—Tijti climates of Arjrfulina is very siioilar to that 
of tlie United States, as shown ])y Mell'-^ in a quotation from 
Bariit\s of the U. S. ]3ej)artinent of Agriculture: 

The mean annvuil temiM-ratiirc of the Argentine Republic is about 
tlie same as that of the United States; that is to say, that botli o<iuntries 
are included within the limits of similar isothermal lines, from 70 to 
about 40 in the latter country, exclusive of the Florida i)eniiisula, and 
also from 70 to about 40 in the former. The average range of the ther¬ 
mometer is therefore about the same. Both are situated geographically 
and as to range of climate within so-called teinj^erate zones, and, other 
things being equal, the character and range of productions of the two 
would Ix! the same. 

Climatic conditions vary greatly in different parts of Argiui- 
tina. There is a range of altitude from sea level to the snow- 
eap})ed peaks of the Andes. The southerly equatorial current 
moderates the climate of the southern portion. 

Between the thirti(‘th and thirty-first parallels, the region is 
subtropical, the temperature ranging from 66® on the eastern 
plains to 62.5° in Cordoba, and rainfall rangitig from 2 inches in 
San Juan to 47 inches in Entre Rios. In the vicinity of Buenos 
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Airos, thn moan annual tcmporature is about 63°, with a maximum 
of 104° and a miiiinuim of 32°; the annual rainfall is 34 inches. 

f^(}ypt. —J^Kypt, or the south(*rn portion of the country, 
has pra(!tically no rainfall, while the region about the mouth of 
llu^ Nik; Hiver has a rainfall of about 8 inches. The mean sum- 
nior temj)cratiiro in Lower Egypt ranges from 80 to 90°, and the 
winter from 50 to 60°. Cotton can be growm only by means of 
irrigation. 

3'able XXVI from Mell® shows the comparative temperature 
and rainfall of several of the leading cotton countrk's of the world. 

Tahle XXVI.—CoMPAiiATivE Temtichatitke anp Rainfall of Certain 

COTTON-rROPVCT.Nfl CoiTNTKIES 


Ckiuiitriea 
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Figure 55 shows graphically the moan monthly tern])eratureanrl 
rainfall at (‘ight different stations in important cotton-inoduciiig 
countries. 

Acclimatization .—Cotton plants are very sensitive to climatic 
or weatlnn* changes. A variety moved from one region or (coun¬ 
try to another rarely produces well for a time and may never do 
well under the new conditions. A period of dry weather follow¬ 
ing wet may cause a shedding of squares, bolls, and even leaves. 
Cold, wet weather during the spring or grass and weeds in the 
field may prevent ])roi)er growth of plants during the forepart 
of the season, but with the coiiihig of good weather conditions 
the plants wiW react and make satisfactory growth and yields, 
provided they are cultivated properly and the fruiting season is 
not cut short by boll weevils or frosts. Cook'^ says: 
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Although many variptles f<ho\v striking responses to new conditions, 
with very abnormal beliavior in the lirst years, it is possible, with many 
varieties, to secure a high degree of adjustment to the new conditions, 
with a normal and regular behavior of the plants, after a few years of 
acclimatization or local adjustment, assisted by a proix^r course of 
selection. 

The range of adaptive possibilities is strikingly shown when a new tyjKJ 
of cotton, distinct from any foimmrly grown in the Thiited tSlates, is 
able to tlmve under many different conditions in widely separated 
regions. Thus, the Durango, a,new upland cotton, introduced ou]> a 
few years ago from ^Mexico and acclimatized in Texas, lias shown its 
ability to produce large crojis of goo<l fiber over almost the entire range, 
of cotton cultivation in tlie United States. 



TA8HKeNB.TyRKK«TAN*’+-f*** AUBURN.ALA - —— 

CAIRO. EOYFT RALEIOH. N.C . 

•URAT. INDIA .—• WACO.TEXA# ' - '■ 

_ AMRAOri. INDIA . . CALEXICO. CAL. — 

]'’n}. S.'S.—The summcT temijcralures in the various fOtton-j>r(»fhinnK regions 
are siniilar, the nin.'in July temperature lieing hetween 80 and 90®; and the 
distribution of jireeipitatiou, though varying greatly in amount at other seasons 
of the year, is similar in showing nn Octolicr rainfall of 13 inches or less. Heavy 
rairia in the fall interfere with picking and also injure the quality of the lint. 
{Afler Weather Bureau, U. S, DtpaiinierU of Agriculture.) 


Acclimatization Experiments. —Duggar,^® in 1898, sent seed of 
a certain strain of King cotton to Goldville, S. C., to Stillwater, 
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Okla., and to Abboyvillc and to Dillburg, Ala. Tho strain was 
also plantc^d at Auburn thf samo year. The following year, 
.s(^ed from the five soure(‘.s w('r(' planted in a comparative test at 
Auburn, Ala. Tlie difTereirces in yield were not significant. It 
was thought that one y(‘ar was not sufficient time to affect the 
plants (‘uough for differences to show in a latiu gojieration. 

Winters, of the North Carolina Jilxperiment Station, in 1913, 
saved seed from a (icrtain j)lant growing in a field of King cotton 
near W(‘st Raleigli, N. C. In 1914 and 1915, i^rogeiiies from this 
1913 selc'ction were grown at West Raleigh, aiid the plants self- 
pollinated each ycixr. In 1916, the seed of the strain were 
dividend, a part being planted at Statci College, Miss., and 
the H'st at West Raleigh, N. C. In 1917 and 1918, seed of the 
strain grown in Mississippi since 1916 were planted in rows 
alternating with rows planted with seed dir(H;t from North 
Carolina, and (*oin])arisons were made. It was found that the 
3 )lants (toming from Mississippi-grown seed were taller both at 
blooming tinn^ and at maturity, that they had more fruit branches, 
did more* blooming, prodinaal more bolls, and yielded more seed 
cotton than the ])lants grown from North C'arolina-grown seed. 
The differences were not great, but thc^y seemed to be consistent- 
Th(5 lint 3 )(‘re(nitages of the two strains were about the same, 
but thi! stajjle of tlu! M issi.ssij)pi strain was slightly longer. At the 
North Carolina Station, eorrosj)onding tc'sts were jnade. There, 
also, })lants from Mississijxjji-grown stx;d made bc^st growth and 
•slightly better yields. 

American Varieties in Foreign Coimtries. —Since American 
varieties of cotton produce bettor in the United States than tlie 
native varieties grown in most of the cotton-j)rodu(ang eoun- 
trhis of the world and have a better quality of staide, many 
attein{)ts have been made to introduce American varieties else¬ 
where, but tliese attempts have very generally resulted in failures. 
They failed because the imported varieties were allc)wod to 
become mixed either in the field or at th(5 gin, because of lack of 
uniform water supply, and because not sufficient chance was given 
the strains to become acclimated. The usual practice has been 
to import seed, grow the variety for a few years or until it 
deteriorated, and then imi)ort a fresh supply of seed. Had 
selections been made and new strains developed from plants that 
had shown some adaptation to the new conditions, success might 
have b(*en attained. 
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India ha.s boon importing and oxporimonting wiili American 
varieties since 1790, endeavoring to liave them grown tlu‘re, 
but over much of the country inferior native' varieiie's are still 
in use. The Indian (V>tton C'onunittee apjiointed by the 
Governor General in Council, in its report for 1919, r<‘cotninende<l 
that the work of introducing acclimated American vari(‘ties 
bo continiK'd in most sections of the country, but much stress 
was laid on im])roving irrigation facilities, establishijig strod 
farms where j)ure .seed of adapted strains could be imtreasc'd, and 
improving marketing facilitu's so that growers of improviul 
varieties, or varieiit's with better staple, could receive prices in 
k(H*ping with the quality of eottou produc(*d. 

G. A. Gammie, formerly Imperial Cotton Sjjecialist for India, 
says, “The trials with numerous Anu'riean cottons show that they 
all require considerabh^ aeclimatiza-tioii.” T. S. Kuo, in the 
Report of the Cotton Jilxperimeiit Stations of the Chinese Cotton 
Millowners' Association ior 1920, says with reference to the use of 
Americain vari(d.ies in China; 

In this cotmtrj', upland [American] varieties have been tried at many 
places for many years already. These trials convinced us that they 
can he grown successfully. All instances of deterioration so far alleged 
were due to the carelessness of mixing with inferior varieties and lack of 
selection. We l)oliovo those desirable varieties, such as Lone Star, 
Acala, etc., not only can be (luickly acclimatized but will retain their 
good (jualities indcliiiilely if the line selection of the seed is strictly 
j)racticed. 
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CHAPTER XIII 


COTTON CULTURE 

Considering the crop as a wiiole, it may bo said that th(‘ 
cultural pra('ti(‘((s followc'd in gr()\^•ing cotton arc poorcT tlian 
those used in growing any otluM’ of the iinport.ant agricultural 
crops. Morgan-’ mentions finj probable reasons for tliis; 

(1) A relatively largo iHTcentago of the cotton crop is produced on 
“ojte-liorsc” farms, when* thorough plowing and the use of im])rovcd 
impletmMits are irupos.sible. (2) A scarcity of lieavy draft animals is 
often the cause of ijoor tillage {)ractices even on the large farms. (3) 
A large percentage of tlie acreage in (cotton is tilled hy renters rather 
than land owners. In most cases little or no sui)ervi.sioij of farm opera¬ 
tions is given by the land owner, and, as a result, very superficial tillage 
is practiced. (4) Alany unprofitable ])raclices employed in the early 
days of cotton production in the South have become more or less tnuii- 
tional, being handed down from one generation to tlie next. (5) bittlc 
knowledge of the fundamental principles underlying the growtli and 
nutrition of crops. 

Cultural practices vary considerably in different sections, 
owing to difforcnc^e in soil, climate, insect pests, etc. In an'as 
such as the Mississippi Delta, Ellis County, Texas, and parts of 
South Carolina, excellent practices are generally followed. 

Disposal of Stalks and Debris. —The first step in the prepara¬ 
tion of a good seed bed is the proper disposal of the vegetation 
on the land. In most cases, cotton follows either corn or cotton, 
and if the crop has been good there is a considerable mass of 
old stalks on the lands. Usually it is difficult to turn tliese under 
properly with a plow unless they have been cut or broken into 
short pipce.s. This is accomplished by running over them with 
a stalk cutter, the blades of which cut the stalks into short 
pieces, or breaking them up more or less with a hoe or a club 
after they have become old and brittle. Where the growth (jf 
old stalks is very Iniavy, a disk harrow is sometimes used in addi¬ 
tion to the stalk cutter. In too many instances, old stalks are 
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cut, rakod, and burncid. Tliis is to bo condemned severely, 
bocHUso by s\icli prac^tjco the orp:anic jnatter, which the soil ne(‘d.s 
badly, is entirely lost. The nitrogen of the stalks, as well as a 
largo part of the, niin(;ral iiiitrieiits, is also lost. The ashes from 
the Ininual stalks are leached out and largely carried away by 
water from luiavy rains. 


Tahlk XXVll —Tii.LAfiK PaACTreES with Coiton in Nineteen Regions 
S euvKYKi). Showing Patv in Uegako to Plowing {AJUt CalcK) 
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Plowing by Flat Breaking. —According to data collected by 
C’ates,^ of the U. S. l)('i).‘irtinent of Agrieulture, a little more 
than onc-half of the cotton land in tlu* United States is plowed 
broad<*ast, or broken flat (st'c Table XX\TI, columns 7 and 8). 
The work is done with one-, two-, three-, or four-horse turning 
plows or with heavy dUk, sulky, or gang jilows, such as are used 
in breaking land in the Corn Belt. The type and size of the plow 
used s(‘em to depend largely on the .section of the country and 
the topography of the land. On tin* level lauds of Texas, Oklar 
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lioma, and Mississipj)}, ])l()ws and liofny icanis or tractors 

arc us(mI, wlicrcas on tlio uplands of llic ('an)linas, (icor^ia, 
Alabama, anti Alississippi smaller turniuti; ])lo^^s art' in list*, 
many onc-jiorso. Flat breakinji; is atlvantafii'ous in that 

nont' of t.lio soil is left iinbroktai, hut it is more expensiv'e than 
breakinjr by lieddinp;. 

Plowing by Bedding. —Plowing by listing, or bt'dding, is (‘xten- 
siA'cly i)raetieed in many ]>arts t)f tlu^ (’odoii Bt'lt, t'ven in 
regions where good eultural praetiees are followt'd. It is somo- 
Avhat more sptsnly tlian flat breaking. J'delds ari* eo\'(“red more 
quickly, and it is not necessary to rt'bed or lay off rows prior 
to planting. 

There are two general methods of beddiijg land: One is to 
use a heavy mitidle burster or lister rt'fiuiring a heavy team of 
four or six mules. This mtdhod is usetl in Texas aiul in the 
Alississippi Delta and is becoming fairly general. The lister is 
run in t he ridge of the old row, and a new bed is niadt^ at each 
“through.” 

The second method is to use a turning plow of one-, two-, or 
three-horse size, various sizes being used in different sfH'tioiLs. 
A furrow is made through th(^ old middle, and then one or two 
furrow slice's are thrown toward it from (rach side. If but one 
furrow slice is thrown, there is a considerable strip, or “balk,” 
left in the middle bi'tweem th(5 new ridges. This is thrown out 
with a middle burster. 

On land that has been flat broken, low bed.s for planting are 
sometimes made with small disk harrows or with cultivators 
with disks or shovels on them set to make a ridge. Wluui largo 
listing jdows are used, such as the Avery “ UiK;le Sam” ^ou^-mul(^ 
middle burster (Fig. 56), good work is done. Api)arently, the 
yield is much the same wh(;t]i(ir the land is bedded or broken 
broadcast, but probably more labor is recjuirc^d in cultivating the 
crop if the land is not flat broken. Land pul- into bcrls during 
the fall or winter dri(‘s out (‘arbor in tlie spring, warms up sooner, 
and is in condition for planting at an oarlic'r dat(?. This makers 
an earlier crop possible. An early crop gives best returns in 
l>oll-we('vil districts. 

Time of Plowing. —According to the survey made by Cates,* 
most cotton land is plowed in the sj>ring (Table XXVH). This 
j>ractice varies considerably with the locality and the season, 
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sonic winters Ix'ing mucii inon? i‘uvoral)]c for work tlian others. 
Wh(‘rc conditions will iicrniit it, there arc scv(‘ral ad\'iU)taKCs 
to he gained from fall or winter plowing: (1) It giv(\s the planter 
a ehane,<^ to get ahead witli hi.s work, so as to he able 1,o jilant his 
cro]) more (iui(My whfni suitable weather comes in the spring. 
(2) VegetalJon turned undc^r early has tiin(> to d(‘e.ay and to bene¬ 
fit the following crop. (3) Fresh soil brouglit up from the sub¬ 
soil has time* to weather, and its important chemical elements 



Fm. 5(>.— Uiirle Sam Middle liuittti'r. A hoavy double-mold board jjIow UBod in 
iHtdduig cotton land. {(.'ourUisy B. F. Avrry and Buna.) 

beconie available to ])lants. (4) Insect pests are controlled in 
a measure. 

In liilly regions where the land erodes badly, fall ])Iowitig is 
not advisable, nor is it i>t)ssibl(5 if cover crops arc grown. 

Depth of Plowing. —Breaking for cotton is 3 to 8 inclu's fleep, 
but far too much land is broken only 3 or 4 inches (see Table 
XXVII). Breaking is commonly somewhat deeper when done 
in the fall. Sandy soil is usually plow(;d more deeply than clay, 
since the plow runs more easily. Clay should be plowed to a 
depth of 6 to 8 inches for the best results. A deep layer of 
cultivated soil holds more moisture, and plants on it grow more 
vigorously. It is not advisable to plow deejily late in the spring. 
Sterile soil from the subsoil brought to the surface late in the 
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■^pririK does not have time to (lisiiitep,rat(‘ but bakes, forms clods, 
and is troublesojne dunnj; tii<* season. If shallow ])lowinjz: has 
been j)raeticed, i1 is considered ))esi to increase t!u‘ (lej)th gradu¬ 
ally, say an inch a year, until a satisfactory ih'plli is attained. 
Data s(‘cured by (-at<‘s‘ failed to show any correlation between 
<lei)tli of })lowi';g aJid yields. 

Subsoiling. —“Subsoiliujr” js a term ai)])lied (<> tlu5 loosening of 
the subsoil without bringing it to the surfae(\ It is aeeoinplished 
by running an ordinary turning plow and following this, in fho 
same furrow, with a six'cial siibsoiliiig jdow which lias no mold 
board and dot's not displace the soil. In a few cxjHTiincnts, 
subsoiling luis shown juofitable results, but on the whole it Ims 
not paid, and process is to be eonsidi'rtui of doubtful value. 

The Seed Bed. —Foi‘ eotton, a firm but wcll-imlvt'rizt'd stuid 
bed is always desirable. This may be secured by thoroughly 
jailvcrizing tlio soil some weeks before jdantiug, hitting it rest 
until a. good rain has fallen to firm or st'ttle it., and tlien fnishening 
surface by a liglit harrowing or dragging. 

Land that is listed or beddt'd in tlu; fall or winter will n'tpiire 
fn'sliening in the spring before jilanting. This is commtmly 
aeeoniplishod by rebodding or by running ovt^r the bed with a 
di'eply running harrow, such as a two-hor.sc disk or a disk eulti- 
vator. After the beds have been freshened, they are pulvt'rized 
and dragged down to a height of 6 inches or less with a spik(‘-tooth 
harrow or a drag, Beds that have bi^en inatle recimtly may be 
pulverized and dragged down to the desired height with a spike- 
tooth harrow or drag, (k)tton planted late is soinetimi^s planted 
on the level. In parts of Texas and Oklahoma and in a 
other of the drier districts of the Cotton Belt, cotton is planted 
in lister furrows. 

There is a considerable advantage to be gained in most places 
by planting cotton on beds or low ridges. Young eotton plants 
arc tender and will not thrive if the land is wet or the weatlu'r 
cool. The top part of a ridge becomes dry sooner than level 
land and, being dri(‘r and presenting more surface to the sun, 
becomes somewhat warmer. 

Time of Planting. —The best date for planting cotton natu¬ 
rally varies in different places on account of climatic differences. 
Table XXVIII gives planting dates for various parts of the 
Cotton Belt. These range from Mar. 1 for southern Texas to 
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June 1 for t)ie more northern regions, the average date being 
al)out A])r. 15. 


Tmjle XXVIII. —Tn.TiA';K 1‘iivi h k hs wriH Co rio.v i.v Ninktkkn Kecions 
Ki'iiveyku. SuowiNr; Dates and Mktuods ok pLAN'rrvfi {AJIrr ('ntes) 
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•• All pluiit.ed wi(h drill. 

* Thic^-liorHft ono-row plunter. 

• nmid i>lujiler. 


Kwiiig, of Scott, Miss., planted cotton at 5-(lay intervals from 
Mar. 25 to about the iniddle of May for a series of years. The 
optimum date was found to be between Apr. 10 and 20, with 
but little difference in yields secured from jdantings made at 
different timt's within those date.s. Plantings made before or 
after those dates gave considerably less yield, and the fartfier 
removed from the date the lower the yield. The.se exi^oriments 
were conducted in the ec'iitral part of the Mis.sis,sippi Delta. 
Boll weevils were plentiful tlie latter part of the season. 

The optimum date for planting in any particular regions varies 
in different years, on account of seasonal weather variation. This 
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variatioi) may bp as imirh ns 10 days or 2 wopks. Cotton 
siiould not be planb'd until dnnK<''r of frost is over and tlie land 
has become warm. If planted too early, tli<' seed may not. 
germinate because of the eohlnoss and wetness of llie soil. Or, if 
the ])lants (tome uj) and cold went Inn* follows, tlu'y become 
stunted, and many di(t from fungous disc'ases. ^^'h(n•e 1>()11 
weevils are ])l<mtiful, it is advisabh* to j)lant Jis (airly jus ;i good 
stand of healtliy ])]aiits can be secured and k('}>1. Wlmre there 
are no Ixdl weevils, y)laiitiiig may b(' later, and good yields may 
be secured providc'd weatlu'f (‘onditions during the latter part 
of tli(‘ s(t:uso!i an' favoniblc!, hat(‘r i)laiitiiigs nxpiire less culti¬ 
vation than ('arly ones. 

Methods of Planting. —In mo.st ease's, cotton is planb'd in 
drills with a oiu'-horse planter, which ojM'ns a small furrow, 
dro])s the se'ods, and coveTs tli('in. Some i)lanters drop bunclu's 
of s''(‘d in lulls the desired distance* apart. If tin* see'd b('d is in 
proper condition and the y)lant('r handled careifnlly, this may lx* 
a satisfae^t.ory way of iilauting. If yihinte^d in hills tin* riglit 
distance apart, cotton is more easily thinned properly. Fre- 
(ILieutly good stands are ruiiu'd by careless thinning. In some' 
an'as, however, wliere the de^ath of young cotton plant s from s('(‘d- 
ling disease's lias reached serious i)roportions, hill planting may not 
be a good yiraettiee. If one or more jdaiits in the hill devi'loj) a 
disease', it may spread and de^stroy all the yilauts in the hill. If 
the whole hill is lost, that makes a corisidcralde gap in the row. 
In such areas, drill planting is apt to result in bettor stands, Tlxi 
writer used hill-drop planters whe'n he first began experime'ntal 
work at Baton Rouge, I^a., but found it ne^oessary to disetard 
them for the drill planters. King and Loomis,of the Sacaton, 
Ariz., Field Station, had a similar expe'riomrei with the hill-drop 
jdanters. In an oxporiinent that they (conducted, 3.2 per cent 
of th(! plant.s wore lost in the drilled rows and 16.8 per cent in 
the hill-drop rows. 

A few farmers drop seed ]>y hand, and some others u.se two- 
or four-row planters. Planting by hand is not economie^al if 
planters are available. Tlie larger planteirs may not regulate 
the d(?pth of planting so well as tlic smaller ones, but they may 
be more economieial to use in large-scale operations. 

Cotton is sometimes checked, or planted in hills, so that it 
may be plowed in two direetions. This t>racticc reduces the 
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nccdissary amount of Itocmig; to a ininiiinun and makos it ])ossiblo 
fairly easily to eoiitrol troublesonK' \v(“e<ls, such as coco gniss 
{CypcriiJi rotnndu-^). But the yi(‘l<l from checked cotton is not 
so grciat, as a rule, as fioiii (lrille<l coll.on that is closely spaced 
and W(‘ll cultivaU'd. 

A cotton planter, to be satisfactory, must be so constnieted 
t.liat it will drop s(‘ed r(‘gularly; u’ill pre>s ll»e Noil arouJid the 
s(‘ed; and will ))Iaiit the seed at a uiiiforni depth. A planter 



with a small shovel to ojx'ii a furrow, a roller behind to prciss 
the soil down on the se(‘d, and a lever by means of which dejjth 
of planting can be regulated closely is the most satisfactory 
(see Fig. 57). 

Depth to Plant.—The cotton plant is a native of w\arin regions, 
region.s ronsid(‘rably warmer than the Cotton Belt during th(i 
spring, the time the young plants are getting a start. Being 
adapted to warmer regions, they are naturally weak and delicate 
in temperate climates. On account of tlieir lack of strengt-h, 
they cannot get out of the ground if jdanted very deeply or if 
the surface of the soil has a hard crust. Seed should never be 
placed deeper in the soil than is necessary for them to secure 
moist\ire sufficiemt for germination. A depth of an inch is 
sufficient usually, for rains are rather frequent over much of 
the Cotton Belt, frequent eno\igh to keep the soil moist near the 
surface. “Bandy cover the seed” is a rule followed by many. 
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During periods of drought or in regions of light rainfall, seed, of 
course, must ho planted oonsiderahly (hH*per. 

Quantity of Seed to Plant.—ll is tin; coininr)n piaetire to plant 
cotton seed at the rate of a ])ushel an acre. This is much more 
than would be needed if every se(;d wouhl inakt^ a large i)lant. 
But they do not all make plants. Some fail to gerniina.((‘; others 
geriiiinate, but the plants never get above the surl'a(-e of tin* soil; 
and many others die of disease or are ju'cidcMitally destroy(‘d. 
To he sure of a good stand, it is necessary to plant a large (piantity 
of seed and then thin out plants not wanted. More s(‘('(l is 
iieedt'd on stiff clay land oi' on old land low iji organic matter 
wher<‘ the soil tends to hake Ilian on sandy soil or on u<‘\v lands. 
If a planter that drops seeds in hills is us(‘d, a smaller (juantity 
can he plaiiUHl with safety, but it is never advisahh; to \jse less 
than bushel p(‘r acre. 

I'lanting seeds are sometimes rloliiitedhy running them through 
a maeliinc that nanoves the liiiters or a large part of tiie short 
fibi’i’s and fuzz on Uk; sinni; or they may h(^ delinted thorouglily 
by tlie us(^ of strong acids. Arid deliutiiig is somewhat tedious 
and dange.roiis if done without special equipment. Delinh^d 
seed pass through the ])lant(Ts more frot'ly, plant more regularly, 
and germinate a f(*w days sooner if tlu^re is a shortage of moisture 
in the soil; but if a period of cold wet weather follows planting, 
tlie delinted seed are more iuelinod to rot bcifore germinating. 

Vitality of Cotton Seed.—Tiiere seems to be some difference 
in different varieties of cotton in resp(M?t to the time seeds retain 
their vitality. In experiments condneted by the W'riter, the big- 
boll varieties, CH|>ecially ones with large seed, gave a lower per¬ 
centage of germination when the seed was more than a year old. 
I^ess than 5 per cent of the large hcmhI that were 3 ytiars old 
germinated, whcrea.s seed from some of the small-sceded varieties 
gave a germination of 85 per cent. As was shown in Chap. IX, i 
storage conditions have much to do with length of time that the 
seeds retain their vitality. If the moisture in the seed is redueed 
below 8 per cent and is kept low, they retain their vitality 
well. Seed 10 years old have been known to give 90 per cent 
germination. 

The use of seed more than 1 year old for field planting is some¬ 
times advocated, and there are good reasons. Certain fungoms 
organisms that cause disea.HeH of mature plants are present in 
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the seed but will not retain their vitality more than 1 or 2 years 
at most. Plants eomins from seed more than 2 years old will 
then l)e less subjeet to fungous diseases. There is still anothc'r 
r(‘{uson for favoring old seetl. Wc'aker se(‘<ls wliich would 
jirobably produce' W(‘aker aiul lowc'r-yielding plants lose their 
A’itality in a year or two and are thus (eliminated. 

Field t('sts mark' by Duggar faih'd to show any consistent 
gain ill favor of tli(^ old s(‘ed. 1'ests made Ity the; writer in the 
Mississippi Delta gave somewliat la-tter yields for botli 2- and 
3-year-old seed. Apparently, old seed may be planted to an 
advantage', but |)lanting should iKwer l>e done until a germination 
t(^st has Ix'eii tnad(*. 

Cotton Spacing.—The subj('ct of cotton spacing, or th(‘ num¬ 
ber of ])lants to be h'ft to tlx^ acn', is of mueli im])oiTanee to cotton 
growers, and it lias nxx'ived eonsidc'rablc attcuition from cxp('ri- 
UK'nb'i's. Ilnsuhs oblained in different places have varif'd 
considerably, owing largt'ly, no doulit, to tlie ^'arying conditions 
under wiiieli th(? exiicriments were conducted. 

Width of Rows.—'Fluj widtli of row now in use varies from 3 
to 4 feet, but 3 '2 f*^‘‘t is the most popular ('rable XXVIII), 
It is gcnierally considered best to make the row' the width that 
will be most convenient for cultivation, and to regulate the 
number of plants to the acre by the spacing within the row. 

Distance in the Drill.—The sjmeing of cotton plants is influ¬ 
enced by the pnwah'iice of boll weevils more than by any other 
factor. The best distance* for jilauts on a certain t 3 rpe of land 
before the wecwils came is not necessarily tlie best distance now. 
Brown^ made a review’ of all tlu* more important cotton-spacing 
(‘xperimonts carried on during the last 35 years. In his summary 
of the prc-boll-w'oevil experiments, he says: 

In the sixty-four distancc-in-the-drill-Kpacing experiments listed in 
the foregoing pages, the row’s varied in width to some extent, and seweral 
different drill distances were used, se>me more often than others. The 
character of the seiil and the climate vari(?d in different places also. 
This makes an accurate summarj'^ or set of averages impossible, yet a 
survey of the results shows that 12-inch spacing, in V 2 to 4-foot rows, 
was first in yield in twenty-four of the tests given. This was a distance 
used more often than any otlur, hut it averaged best. Boll w'eevils did 
little or no damage in any of the experiments listed. On the less produc¬ 
tive land the closer spacing gave better yields in the majority of cases. 
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Oti the ricljer lands wide spacing gave best yields in a number of cases, 
Imt the results varied widely, owing probably to differences in rainfall, 
length of fruiting season, etc. 

In his review of the exp(‘rimeiits made under weevil conditions, 
Browii^ says: 

In the eleven different tests conducted under moderate to licavy boll- 
weevil infestatit)ii, nine gave Ixist yields for a spacing of 12 inches or 
closer. h>oin this it seenis fairly certain that, under heavy 1 )o!1-W{‘(?vj 1 
infestation, cotton should lx? s})jiced clostdy. The only (|uestiou remain¬ 
ing to 1 k! decided is just how close it is to l>e spacc<l—Itow nuKdi chiser 
than 12 iiielies. While leaving the rows uiithinmid gives the best yields 
ill some cases, this practice is uncertain, and lu no case will it ho jiracti- 
cahlc on account of ilic difliculty in removing grass and weeds. There 
must he room bet ween plants or between small clusters of plants for a 
lioc to work if grass and weeds are to he n^movi'd easily and etha-tively. 
d'his retjiiires a sjiai e of J(l or 12 inches, and often more is taken. Hoes 
are 7 or S inches wich*, aiul it is imiiossilile to g(;t a cotton c]io})p(!r to hit 
within an inch of 1 lu^ place at which she is looking. Too often she is not 
looking at tlie row at all. 

Ihiring llio last few' years, several additional spacing expi'ri- 
immts liave been conducted. Brown and Clottou,^' in work 
eondiicti'd at Baton llouge, La., obtained best yields on both 
alluvial and bencli land from two stalks every 20 inches, but 
th(‘r(^ was no significant diffc^rence bidwt^cn any of the Kj)acings 
from 10 to 80 inchejs. Four-foot row’s were used. This was on 
rather rich land in a humid area. McNamara,on the Texas 
blackiands at Greenville, obtaimid best yields from unthinned 
row’^s and from 6-inch spacing. These experiments wore (u)n- 
duct(‘d under droughty conditions. Other experiments have 
been conducted by Reynolds of Texas, Ware of Arkansas, 
Tisdale of Alabama, McKeever of California, and others. Most 
of the tests failed to show’ .significant differences in yields from 
spacings such as are ordinarily used in cotton culture. In the; 
main, the unthinned cotton gave lowest yields, but close spacing 
gave better yields than wide spacing. Clos(! sparing reduced 
boll size and had a tendency to lower the number of locks per boll. 

Prior to the coming of boil weevils, the fruiting season for 
cotton i)lants was long. Except in tlie northern edge of the Cot¬ 
ton Belt, there was time enough for plants to grow large, to bear 
bolls to the outer end of later branches, and to utilize much space 
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in the row. Under such conditions, especially on rich land, it 
was not essential to have the plants closely spaced in the row. 
They could grow large, utilize all the space in tlie row, and pro¬ 
duce as good yields as, or possibly even better yields than, if 
more j)lunts were in the row. Under heavy weevil infestation, 
the fruit must be set in a short space of time—a month or a litth^ 
more. There is not much time for plants to make growth during 
the fruiting period; so tliey are still rather small when this period 
is over. This makers it nticessary for them to stand close together 
ill the row if all space is us(‘d to the Ixjst advantage. 

If wei^vil inf(‘station is heavy, it is not jiraeticable to leave 
plants close enougli t-ogc^tlit^r in the row for maximum yields if 
only one plant is l(!ft in a hill. I.<eaving two or more plants in a 
hill a line’s width apart obviates tliis difficulty. On p^iorer soils, 
better yii-lils may be obtained usually if tliri'e or four sbilks are 
left in a liill. On rich soil, one plant every 12 inches is suffieient. 

Under ordinary plantation conditions, cotton plants arc 
rarely spaced close enough for best results. Ijcngthy skips are 
friKpunit, and hills are hit too far apart by the choppers. 

Ejfect of S'lHicing on Comparative Yield, First Picking .—In 
tlu^ spaeiiig experiments in W'hich eomjiarative yields froiii 
diffi'nmt pickings are recorded, the closely sj)a(;ed {dots yielded 
the higlu^st perctmtago of their crop the first picking. Dnggar/’ 
in Alabama, secured results as follows: 42 per cent of the whole 
{^r()|i was obtained the first picking from jdants s|)a(!ed 12 inches; 
38 per cent, from {dants spaced 18 inchtis; 30 |)er cent., from plants 
spaced 24 inches; and 26 per cent, from {dants spaced 30 
iiioh(‘s. 

Close spacing is conducive to earlier maturity, or at least 
to more open bolls at an early dat(‘. If then^ are more plants on 
the ground, there is a higher {)ercent.age of primary bolls, or 
l>olls springing directly from tlie main stalk or from fruit branches 
on tiu' main stalk. Bolls on these parts develop earlier than bolls 
on secondary branches; and if the percentage of these is higher, 
an earli('r croji is produced. 

Number of Stalks to the Hill .—Several testa have been made to 
determine whether or not there is an advantage in leaving more 
than one stalk of cotton in a hill. Balls and Holton,® in some 
careful tests with Egyptian cotton in Egypt, secured 10 per cent 
greater yield regularly from two stalks in a hill as compared with 
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one stalk. Each hill had 0.34 square meter space. This repre¬ 
sented 12,000 hills to tlie acre. 

liCe, in northern Louisiana, secured bett(!r yields fron\ two 
stalk.s in a hill at all distances except 8 inches, one stalk to the 
hill leading; at this distance. Rast, in liulhiin 115 of tlu; G(‘orgia 
(k)llege of Agriculture, says that in tests made in Georgia two 
stalks to th(? hill yielded mori* tlian one for all distances greater 
than 14 inches. 

Ayr(is, in cultural experinnuits on ricli bottom lands in Arkan¬ 
sas, se{air(!d best yields tlic first picking, and also the best total 
yi(‘Id from two plants to the hill. His plants wore spacc'd 18 
inc)K;s in tin* row, tin; rows being 4 feet apart. Walker and Ayn's, 
at the: Mississipjn Delta Exp(!rinient Station in 1919, secunnl 
Ix'tter yields from two plants in a hill for 12, 30, 24, and 28 
inclie.s. With 8-iiich spacing, one i)lant to th(j hill led two by a 
margin of 50 i)Ounds of seed cotton p(‘r acre. 

Erom the tests made it appt'ars that for disl,ances that an* 
{)raetieable for cultivation—12 indues or jnorc—two plants to 
the hill will give better yields than one. 

K(*dding,^ of Georgia, has shown that the nearer tluj area 
allotted to each ])Iaiit approaches a square the gr(;at<w its yield 
will be, comj)ara.tively. lh‘obal)ly maximum ^nelds are to b(! 
secured from one. jdant in a bill, but the difficnlti(is in the way 
of cultivation when plants are spaced clo.sely enough for best 
yiflds mak<* tbi-s type of spacing unsatisfactory. 

Spacing foi' Different Varieties. —Vr^ry little work has btren 
done to determine the difference between difff^rent varieties i]i 
regard to .sj)ace required for best yi(dds. Duggar^ found that 
Welhorn, a cIustfT variety, gave its maximum yield vvl)i*n s])aced 
1 foot in tlic drill, whereas Peeler, a spreading variety, yielded 
])est where the plants stood 2 feet apart in the row. Eo\ir-foot 
rows were used in both cases. In work carried on by Walker® at 
the Mississippi Delta Experiment Station, Trice, a dwarfish 
variety, gave its best yield when spaced at 6 indies. Lojk; Star 
and Columbia, larger growing variedies with heavy foliage, yielded 
best at 32 and 18 inches, respe(;tivcly. H(;.sults by Pittuck, of 
Texas, and others show no consistent differences. It is reasona¬ 
ble to conclude, however, that a vigorous, rank-growing variety 
will be able to use to advantage more space than a weaker, 
.smaller growing variety. In the case of varieties with hea-vy 
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foliago, crowding tlie plants may result in much boll rot during 
a rainy s(*ason. The dense shade produced is favorable to 
fungous growth on iha l)olls. 

Single-'Stalk Cotton Culture.—The ess(uitial feature of the 
single-stalk sys1(‘in of e.ori.on (ailtunj is th(5 sui)])ressioii of vegela- 
tive braneiic's l)y delaying lljinning until tli(^ ])lant,s are 10 »)r 12 
iueiies tall. Wlnui ])lants are allowed to eroAvd each otlior in 
the row for a lime, the development of vegetative ItraJiehes 
is j)r(‘vented to souk* ext(“nt. It lias lieeu thought by some that 
the l.ate thinning fosters the develojnuent of fruit Imiiiehes on 
the lowcu’ jiart of the ])lant, that the jilants having few vegetative 
InanchciH fruit earlier, and that the crop yield is larger because 
more (‘arly plants ean Ixi grown on the same area. 

Appanndly the advocates of the singh'-stalk system 1 kU'<! 
not (listinguisli(“d l)(‘tw<‘(;n tlii' effoet of the delayed thinning and 
that of close spacing. (Mosc; spacing gives all (he bcnioticial 
re.sults clainu'd for tbe single-stalk system; and, as shown by tlic' 
work of Ayres, of tlie Arkansas l'A])(‘riment station, McClelland, 
of G(“orgia, and Brown,^ of Mississip])!, eofton thinned at th(^ 
regular tinu;, when tin' jilauts are 3 to 5 in<;hes tall, will yii'Id 
more than cotton thinned late, provided tlie same numlK'r of 
])hiTits is left in both casi's. Delaying tlie tliintiing has a tendency 
to make plants tall and “whiplike" and hinders the develo])- 
nn'nt of fruit a.s wc'll as vegetative braiich(\s. The bulk of experi¬ 
mental e\idencc indicates that cotton plants should ]>e tliinned 
as (‘arly as it is safe to thin tlii'in, that is, as soon as the danger of 
losing a stand from cold weatlier, damping-off fungi, etc., has 
])assed, and before the plants are stunted by undue 
crowding. 

Cultivation.—Intertillage of cotton lias for its purpose tin* 
<lestruction of we(‘ds, tlie loosening of the soil so that it may be 
]m)])erly aerated, th<‘ aiding of water penetration on tiglit soils, 
and tlie placing of the .soil in proper condition for plant nutrients 
to be n'lulered most available. Work by Cates^ showed a closer 
reiat ionship between cotton yields and the number of cultivations 
the crop received. The average yield of 258 farmers who worked 
their cotton four or five times was 763 pounds of seed cotton, 
whereas that of 171 farmers wlio cultivated six or seven times 
was 907 pounds, and that of 20 fanners who cultivated eight or 
nine times 1,012 pounds. 
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Broadcast Tillage. —Under ct'rtain ronditions, In-oadejist 
tillage with a liglit harrow or weedcir may bo very helpful and 
{‘eonomical. It may 1x5 used to bi-eak the crust after a rain t)r 
to kill nunieroii.s young weeds. A hard ernst Jmiy do imK5h harm 
ill preA'enting young jilants from lireuking through the soil. 
But it is only rarely that broadeast tillage can be used satis¬ 
factorily. Since cotton is usually planted on bods and eovi'nal 
very lightly, any harrowing that will tear up th(5 erust satis- 
faetorily is ajit to tear uj> too many young plants or drag the 
seeds out of tlie row if t hey have not yc*t germinated. 

The middles between this rows will ixjt 1x5 cultivabMl to any 
(‘xterit unl(“ss th(5 ridge is torn (*onsid('rai)ly. If tlx'H' is much 
trash or litter in tJie soil, t he harrow will catch it, drag it out, aiid 
tear U]) cotton plants; or it tlx* stand of plants is pocjr, tlx* harrow 
will d<5stroy loo many, esix-eially in spots wlier(5 there is none to 
sjian'. 

First Plowing of Rows. —'^rixs purpose of th(‘ first {)lowing is t.o 
hxjsoii tlx“ surface of the s(nl and to d<5stn)y w(*cds. If the land 
has Ix'cn well plowed in the jireparalion of seed IxhI, it is not 
rx5ees.Niry to cultivate dtsiply; but if the soil has not been well 
l)lowed, or if Ix'avy, i)aeldng rains have falhm, de(‘p cultivation 
will be Ixipful. Deep cullivatitni will not injure the cotton 
jilants w hilc small. It is important to plow (5lose to 11x5 plants, so 
that t Ixwe w ill not be a wide strip left to be hoed; but care must be 
taken not to throw mueli dirt to the row', or tlie small plants will 
be covered. All that are (50Vored are kilkid. It is thus necessary 
to use ]dows with small shovels or to use fend(5rs on })h)ws with 
large shov<5ls. A spring-tooth cultivator (Fig. 58) is .satisfa(5t(>ry 
for shallow (niltivalion, whereas a side harrow, a P(5rry cultivator, 
or a heavy plow with small shovels is better for d(5ej> cultivation. 

If fields become very vv<5(!dy or gra,ssy owing to continued 
wet weather wiiieh prevents plowing or to the j)reval<‘ne<5 <jf very 
troublesome weeds, such as coco or Bermuda grass (Cy?iodo7i 
d(ictylon), it may be necessary to use a scrape or turning plow. 
The use of these implements for barring off cotton rows is not a 
good practice ordinarily, Vmt it is effe(5tive in tlj(‘ destruction of a 
h(5avy growth of W’ceds when nothing else* will serve. Weeds 
must bo ke})t dowm at all hassards. If the scr}ipf5 or t urniiig j)l()W' 
is held so that the side next to the row does not run d<54‘j)Jy, 
little harm will bo done. 



21»8 


COTTON 


Probably slightly bettor work can bo done with one-horse than 
with two-hors(; jjIows, but the use of two-horse plow's is much 
more ecom)ini(!al in so far as saving labor is concerned. The 
negro laborers pn'fcr to w'ork one nmh?; and since! with one mule a 
family can easily cultivate as much cotton as they can pi(!k, 
th<Te seems to f)(! no reasfm for using tw^o. The* surv(‘y made by 
Catf's^ showed that one-hors(‘ irnph'rnents are used very generally 
in tin; (cultivation of cotton in the lTnit('d Statens. 



Fm. .'>M - Si>riHK-t.o»)tli ivalor. A gimil iiiipli’iiiont to iiso in plowiufj Mniill 
codon, {('{lurlfuij .\foli}u-Htn>i>n Comiiany.) 

Hoeing.—The first lioeing that eotton receives is frecpiently 
Hj>ok(Mi of as “choiiping.'’ 'i'hc lalxmer sempes, or fieali)s, all the 
land in the ro\v hdt \ini)lowed and tak(\s out unnecessary jdants, 
leaving two or moro in hills or bunches the desired distance apart. 
A machine with revolving blades has b(‘en made to chop out 
cotton, l)ut it is doubtful if it will come into general use. It is 
not satisfactory for use where stands are “skippy” or where the 
surfa(^o of the rows is not oven. One or more later hoeings are 
given, the number being determined by tlie amount of weeds 
not destroyed by th<^ plow. At later hoeings, the number of 
plants in a hill is commonly rc'duced to one. but better yields 
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would be secured if two wore left. It seems to be a V{!ry common 
mistake for hoe hands to cut out too many plants wIkui thinuiiifs 
cotton. They leave the hills too far apart and usually but one 
tender plant in a hill. Many [jlants are destroyed accidentally 
in later hoeing. Careies.s plowing covers up a gotwl many more; 
and if the season is unfavorable wliile tla* ])):ints an* small, many 
(li(^ from disease. The. ultimate result is a poor stand. If 
more jdants are left iji tlie chopping ju'oeess, the final stand is 
better and the yields greater. 

Hoeing is expen.sive tillagi', but ai)i)aii‘iitly tliere is no way to 
avoid it. On aeeount of llu* \\<‘akness of young co11oi» plants, 
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Pio. r>9.—A fivd-shovft' i-ultivator nimh uswl m culiivjittng f'otton. 



it will always l>e necesisary to plant an ext.ra amount of seed to 
insunr a good .stand. There will then be ])lants to remove, and 
t his can ))e done (»nly with hoes. Drilled cotton will yield more 
than chocked cotton. If it is drilled, the weeds in the row can 
1 k^ removed only with hoes. 

Second and Subsequent Cultivations. —The purj^use t>f the 
second and later cultivations is similar to that of the first. If the 
row has been l)arrcd off at the first cultivation, it is essential 
that soil l>e thrown back to the row' at the second. It is well, 
too, for a small amount of soil to be thrown to the row at each 
sub.seqiumt plowing until tlie jdants are large enough to shad(; 
the ground in the row. This tends to kticp down grass and 
W'oeds and to supply a mulch i»etween j^lants. The s(;cond (mlti- 
vation may be deep, but lat(T oii(‘s should he shallow. It is 
very necessary, howc'ver, that all cultivations be d(H*p enough to 
destroy grass and wecd.s, as the elimination of these is more 
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important iiiaii anytliing nlso. Cultivators with three to five 
in(*dium-siz(!(] shovels are best for the seeond eultivatioii (Fig. 
59). For later cultivations the same implements may ])(: used, 
but the shovels sliould be replaced by small buzzard-wing sweeps 
(Fig. 60). A double shoved ^nth two large ^weeJ)s or a two- 
horse (ailtivator witli sw(‘(*ps (Fig. 61) is satisfactory for later 
(arltivatioiis. In a few regions where, intensive cultivation is 

not needed, as in some of the seiniarid regions 
of 'Texas, two- or four-row cajltivators an* 
used. Small turning plows or stocks willi 
ojn“ large shovel are used in later cultivations 
by many small cotton farmers. These may 
serve; as makeshift tools wln're the land has 
not been well plowed in tlio pr(‘|^!ira1i(jn of sees! 
!)('d or wliere then; is l)ut one small mule to 
tend the cro|)—a miih; too light to jHill a 
heavy jdow. These; imple'inenls are* not et;o- 
noniical, and their use viedat-es good cultural 
practices. 

It is considered gexKl pmctice to stir the 
soil afte'r every rain as soon as the ground is 
elry (‘uough for working or, iu case* rains have 
not fallem, about enie^e a wee'k. It often 
happeais that continued wet- weatlw*!’ pr('^'(*nts 
plowing fur days or eve'ii weeks; e;uiise(iiH*ntly, 
the; number of cultivations is ]e;ssen(*d. Tlic 
ground sliould not bo pIow<3d while wet. Cultivation should 
be continued until plants are mature; or have jmt on a good crop 
of bedls. In regions where boll w'oevils are* numerous, it is 
advantageous to cultivate late in order to keep jdants growing 
and blooming. As long as there are enough flow(‘r buds for the 
weevils, they will not attack young bolls seriously. In the central 
part of the Cotton Belt, “laying by” takes pla(;e, or cultivations 
cease, about the first of August. Farther south, the date Ls 
earlier. 

Depth of Cultivation.—It is not possible to say just how deep 
cotton should be cultivated, but the following rule should serve 
as a guide. Cultivate as shallow as is consistent with the secur¬ 
ing of the main objects of tillage, that is, just deep enough to 
form a suitable soil multii ami to destroy weeds. Tlie first 
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cultivation may be deep, medium, or sliallow without injury to 
the plant. ]f tlu' seed hr-d lias Ix^en widl jirejiai’ed before* ])lant- 
ing, liowevor, d('O)) cultivaiion is not ne('d(‘d, nor is it, de'sirable. 
It is never desiralilo wli(*n it can be avoide^d. Idants g('t only a 
limited amount of nntn<*nts from the upjier fc'w iin-ljes of llie soil 
that is stirred. The do(‘per tlie .soil is stirred the* de(‘per tlu^ 



Fn;. <>1.—Planet, Jr,, j;ivol-;»xle two-horsi* ruling onltivator prupcrly ocpiipperl 
with sweeps ler shalhjw cultivation of cotton. 


])lant roots mu.st go to olitain nutrient materials and moisture. 
It is nece.ssary tltat cultivation he dt^cp enough to destroy vegeta¬ 
tion. Under ordinary conditions, 1/*^ to 2 inches is deep enough 
to meet the requirtmients of good tillage, though there are 
conditions that make deeper plowing necessary. If, owing to 
unfavorable conditions, weeds and grass have become too large 
for shallow cultivation to be effective, then it is necessary to 
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plow doopcr. Shallow cultivation, except when adverser condi¬ 
tions d(unand tliat it bo dee,p, is to be recommended for cotton. 

Topping Cotton.—Some farmers practice (nitting off tlK‘ ti}) of 
the main stem, or the tip of tli(‘ main stem and of llu* main 
branches, a few weeks b(‘fore bolls begin o)>enmg. The theory 
is tiiat the lopping chcsiks veg(‘ialiv(? growth and inen^ases 
fruiting, but it is V(‘ry doubtful if this belief is well groujided. 
It is tli(‘ general oi)inion among exjjerinienters that, as a general 
rule,, toppnig deeniases yi(*lds. The nvsults, however, se.em to 
depend to souk? extent uiK)n the w^eather eonditions. Work 
done at the uNortli ('aroliiia llxptiriment Station indiciit(‘s tl)at 
toj)j>ing may bo ])r()fitabl(! where the land is rich. R(‘dding,'* 
of the Georgia Station, malu's Ihti following statennail: “As a 
rule, the operation of ‘topping’ do(‘s not tniy. It oftener injures 
Ilian b(!iiefits. It is not recommended,” Results obtaimid by 
Ayrt's,** at the Dcilta Branch Station of Mississippi, sluiwi'd a 
loss of 233 i)Ound.s of seed cotton jv'r aer<; when top])ed 50 days 
after planting and 93 pouhds when toj)jx‘<l 00 days after jilanting. 

Cotton Culture in Arid Regions.—As soon Jis Un^ j)r('ceding 
crop is removed, the old stalks an* cut, and the ground plow ed to 
a depth of 6 to 8 inelies. It is h^ft in this condition during the 
winter so iis to absorb any rain that may fall. Irrigation may 
be applied at any time, since there is no danger of getting too 
much water in the soil, which sliould be wot to a depth of 4 or 5 
feet before; the cotton is planted. It is important that a good 
seed bed bo prepared. Work and irrigiition done during the 
winter usually save much labor and expense during the summer. 

Planting is done from Ai)r. 1 to June 1, the date varying in 
different regions, with either a one-row or a two-row i)lantpr, 
in rows 42 to 48 inches apart. Idie cotton is thinned to 8 to 14 
inches in the drill, the distance depending on the soil. Cultiva¬ 
tion doe.s not differ much from cultivation in other sections. 
It should begin early and continue late, the primary objects being 
to ke<*p dow-’n weeds and con.scrve moisture. It is alw\ays neces¬ 
sary to stir the soil after each irrigation. All cultivations arc 
shallow, since the soils tend to dry as deeply as stirred. 

It is not po.ssible to say just w’hcn or how cotton should be 
irrigated, since this is determined by soil and climatic conditions. 
Water should be turned on when tlie plants show the need for it. 
Sometimes it is necessary to irrigate; when the plants are very 
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small, wboreas in other eases irrigation may bo d(‘laye(I for a 
time. Need of water is itidiea(ed])y a willing cif tlie ijlauts during 
the hot i)art of the day, es})eeially when the wilting Ix’gins in tin* 
forenoon. The plauts^sliould not lu^ aliowe<l to suflVr for water 
after Idooming begins, for it is then that tiny inaal maxinnun 
supply. Irrigation sliould be eontinued until most of the bolls 
are mature; if it is not eontinued, the (juality of the lint may l)e 
poor. IVhieli care should be taken with late irrigation, sinei' too 
inueli moisture jnjiy eaus(‘ th(^ bolls to rot. 

Cotton Culture in Foreign Countries.—Cotton in lOgypt is 
grown principally undi*r irrigation and is largely eulti\;iti*tl by 
hand. A piiniitive. ]>low is used in many iustaiiees for breaking 
th(' land aJid for making crude ridges. The land is u>u:illy i>roken 
two or thre(; times. Aft(!r the rhlgos are formed witli the plow, 
the lioo is used for breaking tlie clods and completing the ridges. 
Th(y are made about a inonth Ix'fore time of planting. Ten to 
tweTity set!ds are ]>laiited in each hill. The liills ar(^ not jdaeed 
on top of t he ridge hut 3 int'lics down on tlu? south side, so ^is to 
protect the seedling plant from the north wind. They ani about 
12 to 16 inches ai)art, and tlu^ rows 24 to 30 inches. The ground 
is dry when the se<al is planted but is w'atered .soon after. Plant¬ 
ing is done in March or April. About 3 weeks after tlie (aittori is 
jilanted it is hoed, the plants being thinned to one or two in a hill, 
the w'ljed.s destroyed, and the soil stirred. Tlie fields are watered 
at this time, again a little later, and again about the end of May. 
WaUiring after May is governed by the supply, w’hich is limited. 
TIh; use of artificial f(Ttiliz((r is not general. ^ 

C/Otton culture in India, although it is now making rapid strides 
forward, is still very primitive. A largo part of the w’ork is done 
by hand. Cultural methods vary in different seetions. In 
the Punjab, a lai^e part of the cotton is grown uiid<*r irrigation. 
Seed are sown by hand, cither broadcast or in drills, between 
April and June. The land is plowed once before planting, and 
the plow is run through tlie cotton 2 or .3 months after it is 
planted. Picking begins about the first of Scptemlx'r. Cultiva¬ 
tion in the United Provinci^s is aliout the same as in the l*unjab. 
In the Bombay Presidency, cotton culture is probably further 
advanced than in any other part of India. Most of the 
land is plowed. Seed are planted in lines witli drills, and rota¬ 
tions arc being followed to some extent. Planting dat(‘s rangi^ 
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from Juno to S(;pt(‘nibrr. Practically no comincnJal fertilizer is 
used. 

('ottoJJ culture in (‘liina is iuleusiv(*, altliousli very primitive, 
most of (lie work heirij^ l)y liand. J’he planters are men of small 
lioidinji;s with not cuoukIi eajJtal 1o buy artificial fertilizer or tho 
l)ett(‘r iin])leinent,s, were they available. All natural manures are 
used. Two-handled wooden plows pointed with iron or steel 
ar(‘ use<l for jilowiiifj, the land. A rather jx'culiar system of rota¬ 
tions is geiK'rally followed. In iMay, just before tli<' wheat is 
ready to liarv(!st, cotton se<*d is plai)ti;d ainoiij; tho wheat stalks 
and covered with a lisht Itiyer of soil. The; wheat is cut about 
tli<* (*u(l of May, aii<l the youiif^ cotton jilarits left standing. 
When they ajx; aliout 0 inches hi{i;h, the ground is lioed and tho 
dirt pulh'd to their roots, Tlu; plants are h'ft 7 to 8 inches a))art. 
At intJTvals during tl»(‘ growing season, w(M‘ds ar(‘ remov(Ml from 
among tlu; jJants by liatid. The rainfall is ampl<‘, although not 
always w(‘ll distribu1(‘d. 

Sojith America se(‘nis to be a land of gn^at i)Os.sil>llities as a 
cotton-producing country', but it is lacking in development. 
Cultural methods in most jiarts are of the most ])rimitive tyix\ 
TIktc is very little .se(‘d-bc‘d preparation, as tiie fields are usually 
not plowed. It is a eommon i)ractice to burn off the, grass and 
rubbish and then drop the seed in hoh's mad(‘ with hoes. Culti- 
\ atiori is jiractieally all with ho<'s. Pljiiiting is from the juiddhi 
«)f J)ee('mber to June I, the time varying with tlie s(M‘tion. Tliere 
are few large plantations. Small fields are ouItivat(al by tho 
different farmers. Agrieultural niachim'ry, h'rtilizers, and 
sei(‘ntifi(; rotations are hardly known except in Ik'ni, Arg('iitiiia, 
and i)arts of Brazil 
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FUNGOUS, BACTERIAL, AND OTHER DISEASES 

OF COTTON 

The (l{imaK(> to plants cnnsod by fungous and ])act(‘rial 

diseases results in an annual loss of millions of dollars in t}j(‘ value 
of th(' cotton cro]). In the Cotton Jb*lt of the United States, th(^ 
annual loss is from 20 to 30 millions, or about 4 per cent of the 
valii(‘ of the crop. Tlui damage vjiries greatly with the locality 
and Ibe season, usually being much gn'ater during years of heavy 
rainfall. In cca-tain anais, the damag(; is so great that cotton 
cannot be grown i)rofilably under common methods of i)roi‘edur(‘. 

'LIk^ (:ot,ton plant is a native of trojhcal and subtro])ical n'gions 
and is naturally adapted to a hot climate, but most of the com¬ 
mercial crop js growji in temperate r(;gions with hot summer 
weatluT. The young plants are very tender and easily injun'd 
by cold weather. A temperature a few degree's below normal 
seems to lessen their n'sistance to diseases, making th('m much 
more susceptible to injury by fungi or ba(d.eria. Plants under 
cultivation are usually much larg(‘r but tender and more sus- 
(^eptiblc to disease than their wild relatives. Diseases, also, 
hav(* a much better chauec to spread in cultivated fields, mainly 
because of the largo number of plants growing near togetlier. 

Th(i widespread and continued movements of modern trade 
and commerce sers^c to scatter cotton diseases as well as many 
others, unless careful prev(‘ntivc measures are used. Cotton 
soi^efe are being moved frwly from locality to locality, from state 
to state, and even from one country to another. 

A certain amount of disease is to be found in any cotton field 
at any time, but in most instances diseases are held in check 
by natural conditions. Wilt, anthracnosc, angular leaf spot, and 
root knot arc the most troublesome. 

Fusarium Wilt {F. vasiiifcdurn Atk.).—Cotton wilt, a disease 
known also under the names of “black heart” and “frenching,” 
has long been known by cotton growers. In the United States, it 
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is to bo mot with in all tlio southorn and oast(Tii states and is 
most prevalent in eastern Sontli Carolina, soiitliw<*sterii (jeor|j;ia, 
and soiitheastcTii Alabama (Fig. 62). New areas arc' being 
invaded each year. Alauy foreign co\intri(\s also rc'cord the 
disease.. 

Cotton on sandy or sandy-loani soils is most eoiiuinaily 
affoetc'd, but the disease is not unhuown on elay and oilier soils. 
Probably all sandy soils of the ('otton lielt will be infected even- 



Fui. (il}.—Map of tho BoulhoatjUirii states, bIiowihk the R(' 0 (;ra[)huui! iliMlriliu- 
(jon of I'Ottoii wilt in 1921. The ehiuleil ijortioiis sliow whore the wilt is koiutiiI. 
while Ihe clots indicate Bcattorod localities whore the disease is hiiown to occur. 
{AJtcr (Hihcrt.) 

tually. Gilbert^ estimates that th(‘ annual loss in tho United 
States duo to cotton wilt is $10,000,000. It is a difficult matter 
to estimate the exact damage, for many plants infected with wilt 
show no external evidence, but their yield is nricessarily rediu^ed 
more or less. Other plants are stunted, and their yield is rfiduced 
considerably, but they do not die outright. 

The first external evidence of tho wilt disease is usually a 
yellowing of the edges of the lower h^avf's and the arc'a midway 
between the main ribs of the leaf. This yellowing spreads widely 
in the leaf, and the part first discolored soon turns brown and 
becomes shriveled and somewhat curled. The shriveled leaves 
later fall, leaving stem and branches iK'arly hare. Often the 
disease doet; not cause a shedding of leaves hut does cause; a 
stunting or dwarfing of the main stem of the jdant. One or 
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Flo. 03.—Wiltivi cotton stnlk cut across to show the blHckeiiinK of the inside 
(i4): cotton jilunt showing the nuiin stalk slimled by wilt and one lower branch 
normally developetl, only one side being mfccled (IJ). (A/lcr CiUKrt ) 



Fia. 64.— Cotton wilt; wilted plant on right, resistant ])lant on left. (A/ler 
TT. A. Orton, Bull. 333, But. Fla7it Jjuluatry, U. S. Departmenl of Agriculture.) 
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more of the lateral branclios outgrows the main stem (Fig. 63). 
In some cases, all the leaves on an apparently healthy plant 
suddenly wilt, and Jiiaiiy fall (Fig. 64). If tlic interior of the 
stem, root, or even the petioles or leaf blades (in later stages) of a 
wilt-diseased plant is examined, the woody parts are seen to be 
brown or darkened (Fig. 63A). 

Atkinson- observed cotton s('edlings growing on the I)lack-be]6 
soils of Alabama with indications of wilt when but a few days 
old. Ordinarily, the disease does not do much dainage until the 



Fit,, (k*).— Tlio t't>lt<m-vvilt luiiKiis {Fumnuni vaniitjidum Atk.;; (1) ^oniilio- 
plidre; (2) (.‘i) inim»('oiiklia; (4) rhlainyfloHe<>ri*s; (o) hilH of Hwollrn 

hyphif. (A/t<r (lilhvrl ) 

plants aie about a foot high. In cases of light infection, the 
j)lants in many iustanc<‘s attain full size. 

T}ie Causal Organmn. —Tlu^ cotton-wilt dis('as(* was first 
identified and the causal fungus described by Frof. G. F. Atkin¬ 
son,in Alabama, in 1891. The fungus, Fumrium vasiufectum 
Atk., has hyphae 2 to 4ju in diameter and yellowish at maturity; 
eonidia are born singly; mioroconidia, oval, continuou.s; macro- 
conidia, falcate, two to three septate, 1 to 2 by 2 to 4/i. A.sciger- 
ous stage ha.s not been identified. Chlamydospores are also 
formed (Fig. 66). Fungus lives saprophytically in soil once 
infected and enters cotton plants through the roots. Inside 
plants the hyphae grow fre(‘ly throughout the vessels and w^ater- 
carrying ducts, apparently forming a i)oisono\is eliemical which 
causes the -wilting of the plant. 

’ The organism causing okra -wilt was once considered identical 
with the organism just de.scril)ed, but it Is now thought to be 
different. 
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After soil is once infected, tlie wilt-producing organism may 
live in it sapropliytic^ally for years and spread to some extent by 
natural growth. If susceptibk* vari(‘ti('s of cotton are growm on 
the soil, spread by natunil growtli is more rapid. There are 
numerous ways whcin^by uninfected soil may become infected if 
neju' soil contains the wilt organism, for instance' by the trans- 
fenniec^ of soil from one field to another on plows and other imple¬ 
ments and on the feet of men and aiiinuils, by water during floods, 
and by infected manure that is hauled o\it and sprc'ad on t.he farm. 
Tt is doubtful if tlu^ disejise is spread to any apprc(!ia])le extent by 
inf(‘cti(ni carried on tlu* s(“ed. 

Control Meamres .—Aside from being more troublesome' dur¬ 
ing wet se'asons or rainy syx'lls, cotton wilt seems to b(i litth' 
afT('(!led by climatie^ conditions. A number of different control 
Tiieasures have bccji tried, but few Inive beeni found worth while. 
Late ]>lanting is ineffective. Various .soil fungicides have heeai 
applied in amounts rtUH'li lu'avior than would ))e praitticabJe to 
use in fanning operaliems, wit h virt ually no bc'iK'fit. Oommereial 
fe^rtilizers arei like'wiso inefft'ctlve^ as a si)eedic remedy for the 
di.s<'as('. Some' aid, however, has been report(Mi by Yening, 
Janssen, and Warc,-^ in Arkansas; and by Neal,-*' in Mississippi, 
from the use; of a liberal ai)])lication of a (;oin])lcte h'rtilizcr and 
from fertilizers (a>ntaining i)otash. 

Stabk' manure has b('(*n found to l.)e of some h('lj) on land that 
is not lu'uvily inh'cted. The manure j)r()bably docs not aff<*ct 
the bingus but doi's stimulate the plants to better growth and 
thus incrcii.ses their resistance. Fult.on^ r(‘ported a loss twice as 
great from iminaiuired pl(.)ts as from i)]ots that received 30 loads 
of manure ])('r acre. The disease also spreads more rapidly 
in the unfertilized plots. Plowing under (^owpt'as and other 
legnnunous (U'ops had a similar, though less marked, benc'ficial 
<'ffect. Tli(' writer has secun'd considt'rable benefit from the use of 
nitrate of soda or barn maimrc on wilt-infected soil at the Missis¬ 
sippi ICxporiment Station, but tlie wilt there was not severe. 

The burning of diseased plants l\as been recommended by some 
OwS a control aneasure. This is hardly worth while except to 
retard the spread of the disea.se when it is ju.st starting in a new 
area. Robbing the soil of the much needed organic matt(‘r that 
would come from the decay of the cotton stalks is a weighty 
reason for not burning them. 



FUNGOrS, BACTERIAL, AND OTHER DISEASES 311 


Since the wilt fungus ran live in the soil saprophytically for a 
number of years, it is a difficult matter to (*radicai(‘ it by crop 
rotation. Short rotations do no good. Keeping cotton off th(? 
land 8 or 10 years lias been found t(j 1(\s,s(mi the .stiil infection but 
doe.s not eradi<;at<‘ the organism altogc'ther. Since root knot 
<^aus(‘d by nematoiles commonly occurs with wilt and increii.sos 
its severity, rotations may be helpful. Xematodes may be so 
reduced that .susceptible croj)s can then l>e grown profitably 
by growing, for 2 or 3 years, cro])s immune to nemabxle attack. 

For wilty .soil infecti'd with nematodes, Cautheii^ recommends 
the following rotation for Alabama: 

First Year .—Plant corn and hetwcon the corn rows or hills plant Iron 
or Brabham (!owpo.as. Where early autunin pasture for cattle is desired, 
velvet beans may lie plaulcd with the corn and grazed while green and 
in time to sow a fall grain crop. 

Second Year .—Plant oats; after the grain i.s cut for hay or seed, 
plant the stubble in Iron or Brabbann cowp(*as for hay or seed. Follow 
this with sonic winter grain for a cover crop. 

Third Year .—In the sjiring, plow under the cover cro]) and plant stnne 
wilt-resistant variety of cotton. 

Wilt-resistant Varieties.—For fiidds heavily infoeb'd with 
cotton wilt, the only control measure of much viiluc is the us(* 
of wilt-resistant varictic.s. Different varifdics, and (‘vcii ])lants 
of the same variety, differ greatly in tludr resistance. Some 
arc nearly immune, -while others arc very siisccpt ihle. By .select¬ 
ing, for a scries of years, immuiK; plants in fields wh(T(? th() disease 
was prevalent, it has been possible to develop certain valuabh*. 
wilt-rc.sistant varieties (h’igs. 66 and 67). 

The first wilt-resistant varii'ty devclojied was Dillon. This 
came from some selections made in a badly' wdlt-infected field of 
Jackson Limbless cotton gro-wing ni^ar Dillon, S. C., in 1900. 
Selections were made by a repnwentativo of the U. S. Depart¬ 
ment of Agriculture. The strain isolated proved to be r(‘sistant 
to wilt and continued to be one of the most resistant of varieties; 
but it was objectionable on account of its cluster habit, late 
maturity, and bad picking qualities. 

On rich soil, ])lants belonging to the Dillon variety grew' tall, 
■with two or thn^e long vegetative branches originating near the 
base; fruit limbs were very short; bolls in clusters, small, .slender, 
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Koninwhat pointed, and difficult to pick; seed, small and fuzzy; 
lint, Js iiHth; lint percentage, 37 to 38. 

A number of other wilt-resistant varieties have been developed, 
Dixie being the most ])romineiit in tlie early history of the work. 
The original Dixir* strain is not grown to any <'xtent at present, 
but there arc a ninn])er of seh'ctions from it and from hybrids 
of this variety in use, and tlic're are alst) several otluT good wilt- 



Fiq. 66.—Typical plant of Dixie wilt-rosistaiil cotton. (A/ar 6'i7//rrf.) 

resistant varieties. Among the other varieties may be mentioned 
l)ixie-14, Dixie Triumpli, Tri-Cook, Cook-307-6, Super Seven, 
Hhyne Cook, Covington-Toole, Council Toole, Lewis-63, 
Watson’s Long Staple, and Clevewilt. 

There are several other varieties that po.s.sess a moderate degrt'c 
of resistance or are wilt-tol(*rant. In this class may he men¬ 
tioned Arkansas Row(len-40, Clevoland-54, Miller-642, ]0xprcs.s- 
121, D. t& PL.-4-8, and Lightning Kxpress. 

Descriptions of the leading wilt-resistant vaiiotio.s may be 
found in Chap. III. 
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General Characteristics of Wilt-resistant Varieties. — Most of 
the \vilt-rc*.sistant varietios tliat iiavo dovolojx'd belong to 

th(‘ Dixj(^ or Petorkin lyj)o, with tall, vigorous-growing jilants. 
The resistant Cook s(‘](‘etions are marked exceptions to the 
general rule. 

The ('xt.ra-<‘arly varieties like King, Siin])kins, and Trice* are 
very susceptible to wilt. C'k’veland and certain strains oi' (kxik 



Flo. 67.—Resistant and 8U3(;optil)lo varieties of cotlon KrowinK on wilt- 
infested soil. Note the vigorous growth and healthy appearanfo of the resistant 
varieties at the right and left as eonipared with the seant growth and sickly 
appearance of the two susceptible varieties in the center. (Afitr Nml artd 
Gilbert.) 

are more or less wilt-resistant, but several other of the hig-boll 
varieties, as, for instance, Lone Star and Russell, are very .sus¬ 
ceptible. Most Sea Island varietl(*s arc suscoj)tible, but Egyp¬ 
tian varieties, when grown in the United States, api)(;ar to poss(‘BS 
.some resistance. 

No variety of cotton is resistant to wilt if the soil is infcsti'd 
with nematodes, wliich cause the root-knot disc^ase of cotton. 
The wilt fungus enters wounds in the roots made by the nema¬ 
tode worms. Before cotton ean be growm suc(;essfully on sueh 
land, it is necessary to eradicate the w^orms or reduce the nema- 
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tode iiifostation by growing; for 2 or more yi'ars other crops 
that are iiiiiuuno or resistant to tlie nematodes. 

As has been shown, differemt varh'lies of cotton differ consider¬ 
ably in tiieir ability to resist lli(‘ will (liseas(‘. Brown and Ann's'* 
fonnd by cutting into the stems and roots of cotton plants late 
in the season th;i,t a large percentag(^ of tlnr plants of all vari('tie-s, 
resistant as well as nonresistant, w<‘n' infected (Table XXIX). 
Although infoctcul, tin* resistant varieties w<Te able, in most raises, 
to withstand the attack mid gavr* no externjil evidtnice (.>f dist'tust*. 

Clauthen,® in his ('xiieriments with wilt-resistant varict.ies of 
cotton grown at a number of diffcTent plac<*s in Alabama, had 
from none to 82.5 ])«'r cent of his |)lants di(*, tlu; percentage 
depending on tin* variety ami tlx* location (Tai)k5 XXX). 


TaHI.K XAX. -PEKCENTAfilfi OC PEANTS 1 )EA1> OR NEARLY J)lCAI> I'l* TO 

THE JjAst Count oc tjie Season 


Nniiif' of v(tnoti<t) t.c-sti'd 


Location in Alabama 

u 

>* 

Dillon 

rt 

a 

Cj 

•g 

<1 

o o 

0 

[5 

1 

a 

o 

•cl 

Tri-Cook 

T 

0 

o 

O 

3 

L> 

M ^ 

0 *0 

0 ^ 
o 

•a 

S 

a 

< 

i* 

Q 

Loachapuka. 

1911 

1.4 

2 9 

22.1 

10 5 

5.2 


3.7 

1.5.1 

3.7 


t>oach(ipoka . 

1912 

3.0 

2H.0 

35.2 

17.2 

2.5 1 

12 9 

12 1 

39.4 

4.9 


jimndidKc • .... 

1912 

3 7 

10 2 

f>8.2 

11.0 

10.8 

0.0 

10.2 

3.1.7 

.3-2 


Liverpool . 

1913 

7.4 

29.2 

08.0 

27..5 


19.0 

28.4 




Notaoulgii . 

1913 

3.5 

21.3 


19..'’. 

7.4 

12.0 

14.3 

• . • 

IS 7 


Tuskeg^r . 

1913 

3.0 

R.2 

43.5 

7.7 

.3.5 

.5 2 

5 1 

2 4 .5 

2.9 


Brundidgf . 

191.3 

15..5 

35.4 

50.3 

20.1 

34. S 

9 r> 

10 1 

3.3 2 

20 0 


Auburn . 

1914 

• • • • 

7.0 

21.« 

14.0 

4.0 

■iTO 

6.1 

3 <1 

2.7 


Notaaulga . 
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• • a • 

13.8 

42.4 

14.4 

4.9 

2.4 

1 ■» 

40 ry 

14.4 


Liverpool .. . , 
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l.G 

8.0 

1 4 

l.I 



4 <* 

7 7 

0.0 

limndidK*' . 
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34.3 

82 . 5 

21. S 

8.0 

12 5 

10 2 

71 2 

20 1 


Lowndt'Nboro 

19H 

• • • • 

2,9 

53.3 

n.i 

7 « 

3 r> 

5 4 

1.5 1 

6 8 

,0.0 

Notasulsa ... 

1914 


10 1 

45 2 

21 5 

10 8 

7 0 

10 4 

21, 0 

4.5 


NotanulKa . 

1915 

.... 

11 s 

3.0 

8.3 

(i 3 

10.1 

1 8 

40 5 

1 2 


NotaEtulffa . 

191 r> 


9.S 

l.S 9 

13 2 

15 7 

3 7 

10 3 

IS 9 

mm 


Greenville . 

19]:, 


8 3 

33 . 1 

20 . r, 

r, 1 

4 8 

13 .5 

20 9 

m 


Ayprage pereentage of 












Iona. 


5.4 

14.7 

40.3 

-J 

i:, 1 

10 r, 

7 3 

9 3 

29.2 

8.5 



Lewis and McL(*ndon^ n'port from 5 to 90 per cent healthy, 
resistant plants in their variety tests at Ainericus, Ga. These 
figures w'erc probaldy based on tlie condition of plants as deter¬ 
mined from external ap])earance (Table XXXI). 






































Tablf XXXI.— Variety Test®, AMERirr*?, Gx. 
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Yields of Wilt-resistant Varieties. —Undorfavorablc conditions, 
wilt-rcsisiant varieties yield comparatively well, a bale to tlie 
acre being not uncommon on produtitive land. On land badly 
injected with wilt, they yield consid(Tably more tlian nonresistant 
\ arieties, proridod they an^ not ldn(ier('d by boll wecA'ils aiul arc 


Taulk XXXII Si'CDY OF Wn.T lliisisTANrn, Maiuanna, Auk., 1033 
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o HtiAflfi uu perciituge uf crop hurve^led al iiCHt picking. 

^ SecMl cotioii. 


allowed sufficient fruiting period to jnoduce a full crop. Ware 
and Young,in Table XXXII, give the comparative values and 
other characters of wdlt-resistant and nonresistant varieties 
grown on artificially inoculated soil at Marianna, Ark., in 1933. 

Lewis and McLendon® find that, as a rule, rcsi.stant varieties 
yield better than nonresistant when grown on infected Georgia 
soils, in the absence of boll iveevils (Table XXXI). 
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Tabi.k XXXIII.— Study of 


Wilt IIusistance Mississippi Experiment 
Station, 1019 
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Tabi.k XX.KITI/l.- AvERAdK Hrsdlts of Wilt-ursi.stant C<)'i"roN 
Vauirty Tvis’is IN Ai.ab.ama, 1934-1030 


jioiind.s lint rot ton per nrrc, iivrr- 
nii(“ 3 tests, 3 yciirs (19.34 -1930) 
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Brown and Ames,*^ in Talilo XXIX, give comparative peld.s 
of resistant and nonresistant varieties grown in eaKt-eentnil 
Mississippi on soil with moderate wilt infectii)ii and medium- 
lieavy weevil inf(‘station. Tlie wilt-resistant varieties led in 
yields under conditions jn'evailing. 

In Table XXXIII, Brown and Anders^ sliow yi(‘lds under 
heavy boll-wc'evil infestation. Tlio soil was the same as that 
used in the previous ex])eriment (Brown and Anies”). In the 
latter ex'])eriment, an early variety, Kxpre.ss-350“(>4, marh* a 
))etl(!r yield than any of the wilt-resistant varieties. Similar 
results waTe s(?cur(id other years when wee^viJ inft^.station wa.s 
heavy. 

An earlier wilt-resistant variot j’’ of cotton is m^Mled. 1’he oiu“s 
grown at th(‘ present time ar(‘ too late to 1)(‘ profitable if w('evil 
infestation is heavy. 

In Table XXXIlL-l, Tisdale, of llu* Alabama Experiment 
Station, gives comparative-yield ilata on wilt-resistant varieties 
grown in Alabama. 

Verticillium Wilt (V. olho-ainim Reiiike and Berth.).—The 
vertieillinm wilt of eottoii is similar to the fusarium wilt, dis- 
(ni.ssed al)()ve, in its general effect on the plants, bnt it is not so 
prevahmt or so harmful. It causes a mottling, tiiniing In-own, 
wilting, and shed^ling of loaves and a discoloration of wood of 
stc’iu and roots like the fusarium wilt, but tin* i)Iants an* not 
dwnirf(!d and are rarely killed. The only sure w'ay of distinguish¬ 
ing the two diseases, l!OW(5VC‘r, is to grow the causal organism 
ill ])ure cultun^ in a laboratory. 

Verticillium wilt of cotton was fir.st found in the Tbiited States 
in (kilifornia in 1927. It has since been found in Arkan.sas, 
Mississipjii, Oklahoma, Teiiinwsoe, and Virginia. 

No control measures are known. 

Root Knot of Cotton {Ihierodcra radivicola (Greef), Mutdl).— 
Hoot knot is caused by a nematode, a small ec'l-like W’orm whicli 
enters the roots of cotton jilants, multi})lies greatly, and causes 
sw'elling.s, or galls; later, the nematod(;s go into a I'esting condition 
in a thic.k-wallcd cyst. Tliis dis(>ase is to b(^ found in most an^as 
where cotton wait ]>revails, l)('ing pr(‘\ al<'nt on the sandy coastal 
plain from khrginlsi to Texas. Although root knot may be met 
with in different soil.-^. it is rarely found in any but light, sandy 
soils. Root-knot troubles with certain crops have been reported 
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from almost all cmintrii's of tho world. Probably few cotton- 
jjrowirif? regions are free; from th(^ disease. 

IbK)t knot is second in imporlai^n(‘ to wilt in damage done to 
i.h(i cotton crop. Gilbf^rt estimates the average annual loss to 
tb(^ (’oiton Belt in the United States to be around 200,000 bales 
of cotton and 100,000 tons of seed. A furtlier loss is attributable 



Fiu. 68. Hoof, syslom of a cotton plant severely iittaoked by root knot. {After 

Gilbert.) 

to the disease, as cotton plants are more suscicptible to wilt if 
infeeted with nematodes. 

Symptoms of Hoot Knot .—This disease can be identified most 
eoaily by examining the roots. If they show inimerous m(»re or 
less irregular knots or swellings ranging from the size of a pinhead 
to ? 2 inch in diameter, root knot may be suspected (Fig. 68). 
If the interior of the knots is examined, small pearly-white, 
rounded bodies about the size of a mustard seed may be seen. 
Tlicse arc the female nematode.s (Fig. GOA). A microscopic 
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eTaminatinn is noeossary to show the prost'nce of tlio n\alo worms. 
They are very slender, narrowed toward eitlu^r extremity, and 
about 1 to 13-2 millimeters in length (Fig. 69i^). 

Nematode-infected plants usually aj)pear dwarfed or stunted 
and are a pale, yellowish-green color. During hot, dry weathcT, 
or even w^hen there is stiffioient moistxirc in the soil, infected 
plants tend to wilt more than normal ones do. If all tlu' ]>lants 
in the are diseased, their abnormal api>earanee, as d(*s(‘iil>ed 
above, may not be observed. Alild attacks are often unnoticed, 



09.— Adtilt fomalo nematode full of eggs (^); young nialo and female 
nematodes (/f) (both illustralionB greatly enlarged). {After Gilbert.) 


but severe attacks may kill practically all the plants in tluj field. 

Life History of the Causal Organism .—Hatching from an t^llip- 
soidal egg, 67 to 128 by 30 to 52/x, according to Bessey,^*^ is a 
slender, cylindrical larva 375 to 500/i in length and about 12 to 
15/i in diameter. The larva moves through the soil with consider¬ 
able activity and, although making no growdh, may remain 
alive there for several months. On finding a suitable root, 
it seeks the growing point and tailors, boring its way in by the aid 
of a spearlike tongue. Once insitle, the young rnmatode ceases 
its activity and begins to enlarge and to ahsorl) nourishment 
from the root. The presence of the worm in or among th(; 
cells of the root of the plant stimulates thcmi to active multiplica¬ 
tion, and the abnormal growth known as a “gall,^' or “root 
knot,*' is produ(ied. It refiuires about 4 weeks for tin; female to 
reach full development and begin laying eggs. It is then flask- 
shaped, 400 to 1,300m in length and 270 to SOOg in diameter 
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(Fig. 69), Five hundred or more eggs are produced by one 
fenial(\ The larvae produced by these drill their way out of the 
eggs, in sonu! cases (>v(>n }*(*f()ro the eggs leave tlie mother\s body. 

From external appt^araneci, the larvae tha,t produce males 
cannot be distinguislu^d from the onc^s that produce fcunales when 
they enter the jdant roots. Inside the root they enlarge a little; 
lat(T there devc^lops inside the old skin a slender, much elongated 
worm having tho, same g(uu;ral shape of the larva. This is 
the adult male (Fig. 69). It is 1,200 to 1,500/x in length and 
30 to 3 Gm in thickness. After reaching the adult form, the 
elongat-ed male breaks out of the old skin and moves through th(i 
tissues of tlie i)lant root in search of a female. The adult male 

I 

probably takes but little food and after meeting a female soon 
dies. 

Control Measures. —UninfcH'.ted soil may become infc^cted in 
various ways. Through th(‘ir own activity, nematodes travel 
through the soil a few feet in the course of a year. lJoss(y**^ 
estimate's that the moveunent may be as much as 6 feet. The 
transference of infect,ed soil from one field to another by the feet 
of animals or men, on plows, or on other fanning implements 
serves to spread the* disease. ''J'he flow of drainage water is 
another means. The introduction of the disease into new local¬ 
ities is very often brought about by the use of infected nursery 
stock, cabl)ag(*, tomato, strawberry plants, etc. 

Root-knot nomatod(^s have been found attacking more than 
400 diffenmt species of plants. This list includes many of onr 
leading cultivated plants as well as several species of weeds. 
t)n tlu' other hand, there are several important cultivated crops 
that are not attacked by nematodes. This makes it possible 
to contnd them fairly easily by planning rotations in which 
resistant crops are grown 2 years in succession in a 3- or 4-year 
rotation. Corn, wheat, rye, oats, sorghum, most grasses, 
velvet beans, Brabham cowi>eas, Iron cowpeas, Laredo soybf^ans, 
and peamits are immune or nearly so and may be used in rotation 
with cotton. 

Various chemicals, such as sulphur, formaldehyde, carbon 
bisuli)hicle, calcium carbide, potassium sulphocarbonate, and 
ainmouhnn sulpliate, have beciii ai)])lied to the soil in the effort 
to eradicatt^ mnnatodes. Some of thcsci were found to be effective 
if ap])lied in suffi**ient quantity but were not of practical value 
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for field use. Chemical fertilizers that will stimulate plants to 
increased growth and vigor may l)e helpful as a control imvisure. 
The plants may be al)l(‘ to make satisfactory growth in spitt^ of 
the influence of the ])arasites. 

Cotton Anthracnose. [(UomcirUa gassypii (South.) Mdg. (Col- 
Iciotrichum gassy pit Sout li.) ].—C ’otl on anthracnose^, or ]>ink 
boll rot, has probably be(‘n pr(\sent in cotton fii'lds for many 
years. The disease was first (h'seribed l^y Miss ]*]. A. South- 
worth/ of the U. S. J)epartm<mt of Agriculture, in 1890, and the 
causal organism nanu'd CalUiotrichum gassypn. Atkinson, 
of Alal)ama, working indei)end(Milly, published a papt'r in 1891 in 
whi(‘h ho verified Miss Southwortli’s wi^rk. J^jdgtTtoin“ of 
Louisiana, discovered what he interpndtal to be tlie ])(U*feet stage^ 
iji 190!) and ])rop()sed tlu^ name (UotturcUa gassy pH (Semth.) 
hklgerfon. JOdge^rton’s discovery has not been V(^rifi(al t^xeept 
that Shear of the U. S. .l)<‘partment of Agri(*ulture obtaiiuui th(‘ 
perfect stage of the fungus in i)uro c.tdture. Barre/'-^ of South 
('arolinn., has (contributed much to our knowl(*dg(^ of the disejtse, 
<\«f)(*eia]ly of the growth of the causal organism in cotton bolls 
and se(‘d and of control measures. 

(/otbui anthracnose is probably wid(^spread in most of th(‘ 
Cidton-growing regions of the world. Pklgertoid'* inemtions it as 
being rejjorted from Trinidad, Britisli Guiana, West lndi(^s, and 
j)ossibly India and Natal. In tin; United States, it has been 
n^porttal in most of the cotton-growing states. 

The annual loss due to cotton anthracnose amounts to millions 
of dollars. It causes damage^ ])y killing young seedling plarits 
before they g(^t aboveground or soon aft(T, thus making stands 
l)Oor. It also caus(\s many bolls to rot, ruining them altogetlun-; 
others are infected, and the lint is damagi^cl but not d(\stroy(Hl. 
The damage to bolls is considerably greab'r during years wIkmi 
there is much rain, especially during Into suinmcir and fall; it is 
gn'ator in more humid regions, as in eountries n(»ar the sf^aeoast 
and in the Mississippi Delta; and on very rich land where plants 
become large. The damage is worse on varieties with large 
l(‘aves. The heavy foliage shades the lovv('r ]>arts of the })lants 
more completely, thus making (*onditions favorable for fungous 
growth. 

The amount of dainagf* varif's gn^atly in different years, in 
different localities, and with the condition of the seed jjlanted. 
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Estimatos miidc by difforont observers vary all the way from 6 
to GO per cent. Under certain conditions, 25 to 50 per cent of 
i\\i) bolls may be rotted ot less seriously dainajj;ed, but probably, 
on tlie average, the loss is not more than 1 per cent of the value 
of the crop. 

Symptoms of the Disease ,—Anthracnose attacks all parts of 
cotton plants except the roots of larg(^ plants. In case tlu; 
seeds plaritiMl an^ infocte<l, th(^ fungus may attac'k the sprouts 
of tlie germinating s(‘ed and pnwent furtluu' growth (Fig. 70). 


Tlu' faiiiin^ of a larg(* ])<'re(’ntag(‘ of tlie cotton sen^ds that are 


j)lant(‘d to ])roduc(‘ seedlings is doulithvss tc> b(‘ attribut(*d largely 



Fid. 70.— Sood from antlirariioHO-diseaflprl cotton bolls sterilized cvternully 
and Kt'rniinatcd m sterile Potri dishes. The fiiti^iis grow out. from undernoiifh 
tlie Hi*ed coats and attacked the sjirouts in the black arcus. (.'l//.cr Gilbtrrt.) 


to tliis diseas(\ During cool weather, young seedlings only a 
few inches liigh are often attacked and injured or destroyed. 
The stem may he atta(‘k<'d either below or a short distance abov(‘ 
the surface of the ground, the injury causing a “damping-off.” 
It is rather difficult to distinguish this trouble from a damping- 
off caused by other organisms. Anthraenose, according to 
Atkinson,- causes tissue to Hidden somewhat and shrink in longi¬ 
tudinal lines; while the “sore-shin” attacks caused by Ithizoc- 
tonia prodiK^e well-defined ulcers, or diseased depressions of a 
brownish color, on the stems of seedlings just l^elow the surface 
of th(' soil. Thos<» injuries are frequently outgrown unless the 
disease has penetrutiHl the stems too deeply. On the cotyledons 
of young seedlings, anthracnose produces irregular diseased areas 
arouiul the cdg(;s. 




frNGOUS, BACTERIAL, AND OTHER DISEASES 325 

Anthracnowc somotimo.s attacks tlio stcMn of plants that aro 
mature or nearly so. Tlui iiifoctod areas are at first dull r(*d, 
then black, and finally luToiue juTik if sjxuvs an' produc<'d. Stem 
infection usually occurs in places M’ln're plants have Ix'en injured 
or in leaf scars, the fungus living sapro])}iyiica]ly in part. Stem 
iniection soineliinos caus<\s the bnviking down of l)ranch(vs and 
the dropping of bolls. As a ruh', injury to steins is not serious 
on upland cottons. The stem Ic'sions. however may s(»rv<' as a 
source of boll infection. 



Fig, 71.—Anthracnoae of cotton. {After R. W. Ilarnrrl.) 


The anthracnose fungus is, according to Atkinson,^ frequently 
found on leaves of mature cotton plants, being more liable* to 
develop on sickly or injured leaves. Couv(*rstd'* found that 90 
per cent of the nectar glan<Is of leaves of diseased plants contain 
the cotton-anthraciioKO organism. This is probably an impor¬ 
tant source of infection for bolls. 

Anthracnose disease is most characteristic on cotton bolls 
of mature or nearly mature size, and it does most damage to the 
bolls. On the bolls the disease first api>pars as a small dull-red 
spot or spots. As the spots enlarge, the tissue darkens; different 
spots may become confluent, covering one-fourth to one-half the 
boll. A little later, witli the production of spores, tlie si)ot 
becomes grayish in the central or older part; and if tlu; weather is 
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moist, spores appear in such alnindanco that the center of the spot 
l)ecornes i)ink (Fijj;. 71). As the pink area enlarf^es, it continues 
1,0 he surrounded by a ratluT well-d(*fined dark border. Fungus 
thrcfids enter the ))oll, arr(\st its growth if not full size^ and cause 
a darkening and rotting of the ])arts within. Diseased bolls 
frequently bee.oino (larkcTu^d and hardened throughout and never 
ojxai; others crack, but iho lint in the locks is weak and discolored 
and does not ))e(^onie fluffy (Fig. 71). In inaiiy instances, a part 
of th(^ locks open normally, apjnirently, but tln^ lint and seed in 
these an^, in most cases, infected with tin; dis(*,aso-produeing 
organism. 

The dausal Organis7n.—Glotnerella gossypii (South.) Edg. has a 
richly l)ranehed septate myc<‘lium, usually hyaline but sometimes 
sonu^wliat darktauxl. It grows in and betwcnai host (^ells, causing 
eollajise, loss of chlorophyll, and bromiing. Mycelium grows 
througliout diseased bolls, entering secxls and lint fibers. . 

C'onidia are formed in acervudi, subt(nided by stromata; acer- 
vxili, (‘minpent; conidiophores, 12 to 28 by 5^; conidia, irregularl}'- 
oblong, hyaline, or fl(!sh-colorcd in mass; setae, single or tufted, 
dark at base and colorless above, straight, rarely branched; 
s(*tae inen^ase in niimber with the age of the acervulus, and 
conidia are occasionally found on them. Conidia in germinatioj* 
usually develop one septum, sometimes two septa, and produce 
dark chlamydospores. Acervidi arc common on bolls; loss so and 
smaller on leaves and stems. 

The porithecia, as found on cotton bolls in the field by Edger- 
ton in Louisiana, were usually entirely imbedded, with the beaks 
only protruding, and were often numerous and crowded. Peri- 
thocia are described as being subglobose to pyriform: 80 to 
120 by 100 to IGO/x; beak, 0 to 60g long; asci, numerous, clavate, 
55 to 70 by 10 to 14ju; spores, elliptic, hyaline, rarely curved, 12 
to 20 by 5 to S/x; paraphyses, long and slender, very abundant 
(Fig. 72). 

How Cotton Plariis Become Injected with Anthrnenose, —Barrel- 
has shown that spores and filaments of the fungus may remain 
alive on old st,alks and bolls in the field for a year but not longer. 
Wlien bolls were buried, they lived only about 7 mouths. On 
the outside of seed, s]>orcs retained their ^dtality for 9 months; 
but on the inside, spores or fungus hyphae lived as long as 3 
years. Edgertou^'* found many spores on cotton seed, estimating 
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th(', number as high as 800,OUU ])or s(hm 1 froju ai)par(‘nlly l)(‘althy 
cotton. Barre'- found that many mmuIs wliich lookinl sound on 
the outside contained fungous filaiuenls mid sport's (‘apahle of 
infection. 

It is likely that diseased cotton seeds are the chief source of 
infection for the plants of a given crop. The organism in the 



Fig. 72.—Glomorollo gossypii: (1) sporo.<(, (2) pporos Rorminatinc, (3) spore 
formation on myoolial threads, (4, 5 and (i), setae with spores in (hfTorent staRus of 
dovelopiiicnt. (7) a brain-hed seta. (S) yeastlike cells formed in Elfnug’s nutrient 
Bolution, (9) asci and asoospores. (Affer EdgeHon.) 

seed attacks the germinating seeds and, if the weather is too cool 
for the young plants to grow rajiidly, caust^s the death of many 
of them even before they get abovtigroxmd. The dis(!as(' spots 
on ones that do survive constitute a soxirco of inb'ction for other 
parts of the plant later. Jiifeetion is probably spread by water, 
especially the splashing of raindrops. Barre^- and Mdgf^rtoii^'^ 
have both shown that a high percentage of boll infection 
results from spraying suspension of spores on cotton bolls; 
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th(^ younger the boll the highf*r the percentage. Table XXXIY, 
from Edg(*rton, brings out this point. 


TAni.E XXXIV. 


rNFKt"rH)N^ ExVKIUMKNTS WITH BoLl.S OF DIFFERENT 

\rjES 


Age of )>olls, 
days 

Nimi]>or of 
(•hecks 

Per cent 
of ehcoks 
diseased 

1 

Number of 
inoculations 

1 

i 

Per cent of 
inoculations 
diseased 

4 

13 

0 

1 

27 

77 S 

7 

« • 

• « • • 

41 

95 1 

11 

• k 

• • • • 

38 

81 6 

m 

1 

0 

25 

24 0 

21 

3 

0 

1 

0 0 

20 

12 

8.4 

17 

11 8 

;io 

4 

50 0 

4 

0 0 

32 

1 

4 

25.5 

7 

14.3 


Control Mi'aftures .—Idaiiting only seed from disi^ase-free 
fields, the use of 2-year-old seed, the use of croi) rotations, and 
fall ]do\ving an^ control measures that have proved eff(‘ctive and 
of inactieal value. If it is not possible to gather seed from 
disease-free fields, picking cotton from disease-free plants is a 
help. Since the fungus is not able to live on old plant debris for 
more' tluiii a year, a 2-yoar rotation in which some other crop is 
alternated with cotton serves to kill out the disease in the field. 
Running over the old stalks with a stalk cutter and turning them 
under thoroughly by fall plowing is helpful, because the organism 
Iiv(\s a inucli shorter time when buried in the soil. 

OtluT nu'thods of control, such as sterilizing seed by the use of 
conccmtratcd sulphuric acid and mercuric chloride, soaking seed 
in hot water for a few minutes, drying them artificially to a 
moisture contemt of 2 per cemt, using gases on them, and spraying 
plants with Bordeaux mixture and other sprays, have l)et‘n tried. 
Most of tlu'se measures wore effective to a large extent, but they 
did not eradicate the disease entirely and are not suitable for 
practical use. 

Varietal Resistance .—Some varieties, such as Toole, Dixie, 
Dillon, C'leveland, Russell, Express, Rowden, and Truitt, 
are generally considered somewhat resistant to anthraenose; 
Cook, Half and Half, Acala, Lon(‘ Star, Wilds, and Triumph are 
regarded as susceptible. Inoculation experiments carried on by 
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Edgerton*® showed that there is praetically no diff('renee between 
different varieties in aetual ri'sistanee after inoculation. Ilarre^^^ 
also found that no varit^ty possesses iuark(al resist ane(‘. It is 
pro])able that the liabit of some vari(ities inakrvs tluau more 
susceptible to natural inoculation than other varieti(\s. 

Rust, or Black Rust—Rust, or l)]a<;k rust, also known un<ler 
th(^ names of *^yollow^ leaf blight'* and ‘‘potash huiig(*r,” is due to 
unsatisfactory cultural conditions and is termed a “])l)ysiologi(^aJ 
trouble.” It is vciy common on the poort'r soils througliout 
the Cotton Belt and causes damage ranging from pra(di(;ally 
none to nearly total. Gilbert*^ est imates tlu' average damage for 
the (‘idire C'otton Belt to 1)0 from 4 to 5 ]jer cent. 

SytapUtnhH .—Plants afToetod with th(^ black rust fail to make 
jiormal growili, being small and of a sickly gn^'u color. Toward 
the middle of tlui season, the leaviss take on aniottled ai>]K'aran(;e, 
yellow^ s]>uts api)earing over areas fartihest rc^moved from veins. 
Tlu^se spots (‘ulargc and become brownish, and lat(‘r the whole 
leaf becomes somewhat blackentd, curled up, and ragged. Most, 
if not all, of tlui leaves are shed pnnnaturely; consecpuMitly, 
the bolls fail to develop properly. Many remain small and fail 
to open; othcTs that do open have lint of very inferior (piality. 
The Idaekening of the leaves is due largc^ly to attachs of Alter- 
naiia and othcT saprophytic fungi. 

Cause ,—Black nist of cotton is causi'd by impropiT soil condi¬ 
tions. No diseas(‘-producing organism initiates the troubh', 
but (certain fungi attack th(^ weakcaied or dtjad plants. Faulty 
soil conditiojis responsible are: 

1. La(;k of humus, or vegetable matt(*r, in the soil. 

; 2. Lack of potash. 

3. Improj)er drainage. 

Continuous cropi)ing to corn and cotton without kc^eping up 
the supply of organic> mattCT in the soil has put many li(4ds in 
sucl) a condition that cotton rusts badly. Rust also frequ(‘ntly 
develops on only the lowlands of a field or only after a period 
of continued hc^avy rains. 

The growing and plowing under of gnnai manures, such as 
vetch, rye, cowpeas, velvet beans, and soybeans will usually check 
black nist. Ricks’-’^ and others have shown that a liberal applica¬ 
tion of barnyard manure or of kainit is effective in checking rust. 
Muriate of potash and other carriers of potash are also helpful. 
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Magnesium Deficiency. —In some areas in the soutlieastern 
stat(js, there is a dc^ficiency of magnesium in tlie soil. This 
defiei('n(;y may cause a reddening or discoloration of the leaves 
of cotton plants and sonu; reduction in production. AiJjdication 
of magn(‘sium salts in the ferlilizer or the use of dolomitic lime¬ 
stone cornicts the deficiency. 

Angular Leaf Spot {PaevdomonaH malvacearum E. F, S.).— 
Angular leaf s})ot is th(' only hacti^rial disciisc; of cotton of eco- 



Fiu, 7i. -AnKut'ir loaf spot of o(»llc»n. {After Dr. K. F. Smilh.) 


nomic importance. Various names have been ap])lied to this 
diseases, as “bacterial blight,” “bae.tcTial boll rot,” “black arm,” 
according to the part of the plant attacked. 

This disease is widely distributed in the cotton-producing 
staters of the United States and has been reported from Natal, 
the West Indies, and from st^veral other cotton-growing districts. 
Leaves are attacked very gcmerally, but the (;hief damage is to 
tlu‘ bolls. A very small percentage of the bolls in a field of cotton 
are commonly infected, but an infection as high as 60 per cent 
has been reported. Rainy W(‘ather favors the spread of the 
disease. A trojucal storm in June, 1934, caused such a spread 
of the disease that the cotton plants in southern Louisiana shed 
most of their leaves. 

Sympto7ns .—Angular leaf spot is most noticeable on tlic leaves, 
b\it it also attacks cotyledons, stalks, branches, bracts, and bolls. 
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On the leaves, tlie disease first, causes dark-gnvai angular spots 
on the undersurfae<'. These lat(T show on tlu' upp(T surface 
and become reddish brown. Tin* brown s]K)ts rankly crass flie. 
veins. This is the cause of their angular slia})(' (Tig. 73), but 
several spots may coal('sc(' more or l(\ss along (‘ither side of larger 
veins, making aigzag str(\‘iks. ]f the leaf is l)adly infected, it 
may curl up and drop off. 

When lh(‘ diseast' attacks the st.em or branchc's, it causers a. 
blackening of tlu^ i)arts a.ff('ct(Ml, and it is tluai called “black arm.’* 



I'ici. 74.—Bacterial boll-rot; (a) early; (/>) intermediate; and (c) late stages. 

(After Gilbert.) 


This, atutording to Gilbert,*^ is worse on Egyptian and Sea 
Island cottons, which seem to be especially susceptible to the 
iiisease. 

On tli(' bolls tlie first signs of disc^ase are small, dark-green, 
water-soak(jd, roundish spots. These spots gradually enlarge 
and turn black in the center as the tissue is killed. Two or 
three locks or all the locks in the boll may l)e so injurful that they 
fail to optm (Fig. 74). 

Cauml Orgemiftm .—The angular-loaf-spot, disease of cotton 
is caustid by a bacterium (Pseudomonas malvacearum E. F. S.), 
whicli Ls deseribesi by FaulwcdtcT^^ as follows: 

It morphologically reseinhlcs the other yellow, one-flagellatc rods 
causing diseases of walnut, bean, liyaciiith, citrus, etc. It is in the form 
of short rods, usually occurring in ]>airs or cliains of three and sometimes 
more. Tiic flagellae have Ixs'u oliserved in young cultures. One, 
sometimes branched at the end, or occasionally two flagellae occur at 
one end, making possible very active motility. No endospore.s, granules 
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or citpsulcs have been demonstrated. Moderate growiih takes place 
on all the sugar agar slant media. 

t 

Sueeossfiil inorulatioris w(to made by E. F. Smith l)y spraying 
a susj)(*nsi()u of young agar rultun* of tlu' orgauisiii on cotton 
leaves and bolls. Nuiu(*rous succ(*ssful inoculations have also 

b(^(nj made by Fanhvetter, Rolfs, and 
others. 

Initial infection in tlio spring prob¬ 
ably results larg(dy from bat^teria that 
have wintennl ov(u* on s(H‘ds and on lint 
attached to seeds. Primary infection 
is on the cotyh^dons of young s(*edlings; 
other parts of tin* plant an* iideeted 
from these. According to l’\iulw(‘tter, '■'* 
infection is si)read very largely l»y rain, 
and, in case of storms, by rain and 
wind. 

Control Mcasurefi. —Tlu* use of dis¬ 
ease-free seed is the only satisfactory 
control measure known. Seed may be 
sterilized with sulphuric acid and nier- 
cnric cliloride or witli suli)liuric acid 
alone. Gath('ring seed from disease- 
fr(*e plants is ])ossib](* and may l)e of 
Fig. 75.— Phymatotnehum somc value in iwactict*. Treating the 
omnivorum on roots ()f ct>tton. wdth dust disillfcictailts, Sll(dl aS 

certain organic mercury compounds, at 
the rate of 2 to 4 ounces of the dust to a liushel of seed has given 
good results in the control of the angular leaf spot, or bacterial 
blight, and also of some oIIkt seed-bornt; diseases. 

Texas Root Rot {Phymaiotrichum omnivornni (Shear) Duggar). 
A form of cotton root rot known commonly as “Texas root rot’’ 
causes much damage to the cotton crop in T(*xas and smaller 
losses in Oklahoma, Arizona, New Mexico, and California. 
The disease has not extended east of the Mississippi River. In 
Texas, the annual loss has been estimated to b(* as high as $20,- 
000,000. This disease has been studi(‘d by Atkinson,“ Shear,-® 
Pammel,^® McNamara, Peltier, Taubenhaus, Neal, King, and 
others. 
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Symptoms .—Tho general characleristies of the disease^ as 
d('scribed by Painmob^*-* are as follows: The first iiuli(‘atiou is tlio 
siuldoii wilting of a single^ plant or a number of tlunn; this is 
likely to oeeur in May or June. D\iring the last of June or the 
first of July, a large number of wilted plants may be sevn, later 
forming irregular dead patehos. The jdants w'iJt most I'retpuMitly 
on hot days following ram. Continuous dr\^ weather tends to 


hold th(^ diseas(! in check. 

If till' roots of do.ad cotton stalks or of those wilting are ( xain- 
ined, brown threads of fungus will be found clos(Jy surrounding 
t he taproot and some of the lateral roots (JHg. 75). Small wart- 
like bodies, or sclerotia, are found in numerous phuu's oii the 
taproot and lateral roots. The roots shrink and decuiy. Tin; 
fungus jnycelium in younger stag(*s is white aiul may be found 
on roots of jdants that a])pear lu^althy. 

Causal Organism .—The fungus causing Texas root rot is 
Phymatotrichwm omnivorum (Shear) Duggar. Shear-** <l('S(Tibes 
it as follows: 


[t is a facultative parasite infesting the soil and attacking the roots 
of a great variety of plants, and causing serious damage to ciiltivatetl 
crops, such as cotton, alfalfa, cow})eas, l)oets, and fruit tn^es. Few 
crops except grasses and grains are free from it. No fructification is 
definitely known. Sterile mycelium is a dirty yellow, sometimes whitisli 
when young or growing in cultures or in the vessels of vascular l)undles 
of plants; hyphae forming strands and spreading from them, producing 
a rather dense arachnoid layer ou the surface of the host and hearing 
one to four branches arising and growing at right angles from the same 
point near the ends; diameter 3 to 5,m tapering toward the ends. 

Recent work has shown that the small sclerotia sorvfj as a 
holdover stage for the fungus and arc one of the principal mt'aiis 
of propagating the disease. The sclerotia in the soil an; known 
to retain their vitality for 3 or 4 years, and they may live for a 
much longer period. 

Control Measures .—Since thi>s is a soil-borne disease, great 
precaution must be used to prevent the transference of inoculated 
soil to disease-free areas. Soil is often transferred to carry leg¬ 
ume inoculation, and this practi(M; may sc^rve to spread the disease. 

The use of immune crops, such as grains, 2 years in succession 
in a 3-year rotation is a control measure that has been recom¬ 
mended, but it fails in some cases, as shown by the work of 
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Sdofielcl"* at Sail Antonia, Tijx. Deep jilowing, especially sub¬ 
soiling, has given soiu<‘ measure of control. Rtjceiitly, King2» 
se(ain*d .spl<*nclid control on irrigated land by placing 15 tons of 
})arn manure or 30 tons of green alfalfa bay in deep furrows 
and then bedding and planting on this layer. The method as 
he has summarized it is as follows: 


It consists in burying liberal quantities of organic manures in deep 
furrows in infested areas during the winter, irrigating to encourage 
rotting, and planting cotton over the dcca3dng matt;rial in the spring. 
The control is more efbcacious with successive treatments, ar»d should 
be continued over a i>eriod of years in order to build up and maintain 
an abundant microHoral ])opiilation in Ibe soil. The root rot fungus 
does not tlirive iii the presencti (jf great activity on the })art of sapro¬ 
phytic orgaiiisins, and the cotton plants frequently escape infection. 


Diplodia Boll Rot {Diplodia gossypina Cooke).—Diplodia 
boll rot, according to Edgc'rton,^^ causes consideraldc damage to 
the cotton (U’op in Louisiana, being worst on the alluvial soils 
and bluff lands. It is estimated that the average damages for tlu^ 
state as a whole is 2 per cent. No reports have been publisluid 
giving losses elsewhon^ Probably they are not serious. 

Diseased bolls turn blac^k and, after a short time, become 
thickly eoven^d with i)ycnidia, which exude quantiti(\s of blac^k 
spon's, maldng the whol(‘ surface of the boll appear smutty. 
The contents of the boll b(H*onio black and rotten. 

Edg(‘rton^''* found that inoculations were effective only Avhon 
made in wounds on bolls; that spores in pycnicha on old diseased 
bolls retaiiu'd tlndr vitality for 9 months; and that the disease 
was not s(H‘d-borne. Deep fall plowing which will bury all the 
old diseased boll is probably a satisfactory control nn^asure. 

The causal fungus, 1). gonsypma^ was described by Cooke, in 
1879, on cotton grown at Bombay, India. 

Cotton Diseases of Lesser Importance.—In addition to the 
more important cotton diseases that have bo(m discussed, there 
arc several others of minor importance that should be mentioned. 

Fusarium Boll RoL —A boll rot caused by a species of Fusarium 
(determined t('ntativ(4y by JOdgerton^^ iis F. roscum) does some 
damage to cotton bolls. This organism attacks only bolls that 
have been injuried in some way and lives, in the main, as a 
saprophyte, but at times, after getting a start in the boll, it 
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grows into living tissues and may also <l;imago the lint in mature 
bolls. 


This <lisease resembles anthraenose eonsidiTably in that spots 
on th(‘ bolls at certain stages an* cutited with pink spores; but 
the spot is not slimy, as in anthraenose s]K)ts, and the spores are 
a Iight(T color. Infection is (tarried ov(T winter by the se(*d. 

Other Boll Hots. —Boll rots are causi'd by Ithinotrichiim, 
01l)itrichuin, Volutella, Sclerotinin, BotTyosj)ha<n'ia, Schizophyl- 
luni, and sev<Tal other fungi, but the damage done by those is 
not of importance. 

Arcolate Mildew. —This disease is also called “frosty mildew/' 
from th(i frosty ai)pearanc<* of the und(^rsid(* of the heaves. It is 
caused by Sepiocylimiriurn areola (Atk.) Ehrlick and Wolf, a 
fungus first d(*scribed by Atkinson, in Alabama, 18tK). This 
<lisease is wid(;spread, being es]>ecially common the latter part 
of the s('ason on rank jJants growing on fertile, moist soil. 
Although it ca\ises some shedding of leaves, the economic 
importance is slight. 

Leaf Spot {Mycospliocrella gossijphm (Atk.), Earle; Ccrcospora 
gossypina Atk.).—lliis disease is common on cotton, but it is of 
sliglit econoini(; iinportanc**, since; it attacks only wcaken(;d or 
old leaves. Small red dots first ap|)ear on the ](;avoH. These 
enlarge cc'Utrifngally, the center becoming brown and, later, wliite 
if siK)res an* })roduced. In the last stag(!s, the leaves are ragged 
and full of holes. 


Rust.—A true rust of cotton causejd by Kuehrieola gossypii 
(Lag.), Arth. has been reported from Florida, Cuba, Porto Rico, 
and British Guiana. Apparently, this is of little cfionomic 
importance. 

Cluster Cup Rust {Aecidium gossypii E. and E,).—This is 
another true rust, which has been found on cotton in Florida, 
Mexico, and Texas. The most serious outbreak on record 
occurred in Texas in 1017. Plants w(‘re partly defoliated, and 
the loss in infected fields was estimated at 20 per C(;nt. 

Smut {Doassansia gossypii Lag.).—This diseascj has been 
found attacking cotton leaves in lOcuador and in the West Indites. 

Red-leaf Blight. —Fr(;qucntly when cotton is grown on i)oor 
soil, the leaA"(*s R'lid to turn red late in the season, reH<!mbling the 
autumnal coloration of woody plants. This is^a physiological 
trouble caused by lack of nutrient elements in the soil. 
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Damping-off (Pythium dc Innyanum Hosst^ and other fungi).— 
During seasons AvlK'n tlu' ^v(‘ath^T is too eool fur young cotton 
plants to make ])roi>er growth, tlu*y are apt to ])e attacked by 
certain fungi that cause dani])ing-off, or a soft rot of tin; stem at 
the surface of th(^ ground or l)elow, 

Sotr (Corilcium vaginn; Rhizoclonia). —This disease 

attacks young scHnlling ])lants during cool, W(d periods and may 
<laniage tlu* stand seriously. Th(^ dis(^aso is characterized by 
th(‘ presence' of dark rusty-brown eauk(*rs on the stem at or 
Inflow lh(* surface of tlie soil. Th(\se may pcaudrate so de('ply 
that they caus(; the ])lant to bend over and die. 

CroKoi Gall u do-mo no iurnefacietm (S. and T.), Stev.] is 

mentioned by St,ev'(‘ns aiul JlaII-“ as doing some injury to cotton. 

Crazy Top (Acroitiania). —This dis(‘as(% or disordcT, is named 
“crazy top” on accoimt of the abnormal branching and fiaiiting 
of tl»e ])lants. It has Ixvn reported in C-alifornia and Arizona. 
The fruiting branclu's in tlu^ up])(‘r part of the plants are fre- 
(piently nplai'ed by v(*gelative branches prodmdng an almormal 
a])]>earanc(‘. TIutc is a g(‘neral shedding of flower buds aiul 
young bolls during a ])art of the s(\ason, but late in the s(‘ason 
many bolls may })e set near tlie end of the bramdies. ''idie 
flowers and bolls are small and movo or l(\ss malformed. Both 
ICgyptian and upland (‘ottons an* affected. 

lIoi>(^‘® found tluit tlu^ incidence of crazy top was ndated to 
the cli(‘cking of growth, dm* to water shortage*, and t.lH*resuinj)tion 
of growth when alnmdant inoisiun* was restored. Proper irri¬ 
gation will prevent the tronbh*. 
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CHAl’TICll XV 

COTTON INSECTS 


The oottOTi plant lias savoral cliffc^rcnt moans of attracting 
insects. On tlu^ midrib on the underside of each leaf there is a 
nectary, a sliallow cup-shapc'd structure that often contains a 
drojih't of sw(‘et fluid; at tlu' base of each bract on the outside 
of the s(iuar(' is another nectary; inside the flowtT near t he base of 
the jx'tals are others. Many ins(x:ts visit the plants to get tlu' 
nectar. Others (‘ome to the cotton flower to gather or feed on 
th(' pollen. The ti.ssues, or snb.stanc.e of seeds, leaves, stem, 
and roots of cotton plants, an; rich or moderately rich in nutri¬ 
ent materials. These invite various in.s('cts to feed on the plants 
and, in sonu* instance's, to live witfiin their tissiu's. 

Of th(^ many insects (hat visit cotton plants, a few are beneficial 
in that they fostc'r ])ollination or prey on harmful insects. A 
(•oini)aratively small number of others are injurious to the jilants. 
Th(! grc'ater number of the insect visitors may lie classed as neu¬ 
tral, being of no lu'lp to tlu^ plants but doing no harm. Of the 
harmful insects the boll wis'vil, the ])ink bollworm, the cotton 
leaf cateriiillar, and the bollworm are tlu‘. most tlestructive. 
These will be discussed in somci detail, and control measures 
mentioned. S('\'eral otlu'i' insects of h'sser importance will be 
considen'd briefly. 

With th('. ('xtension of cotton cultun' in the different cotton- 
producing countries of the world and with the transferejice of 
cotton seed for planting puri)os('s has come the spread of harmful 
insects. Many countries have had no (juarantine mcasunis until 
recently and did not realize the need of them until too late. 

In the United State's, the cotton l(!af caterpillar and the boll¬ 
worm were the only insects that did any considerable damage 
])rior to 1892, and they apjx'ared in serious outbreaks only 
occasionally. In 1892, the boll weevil crossed the Rio Grande 
River into Texas and has since sj)rea(l over practically all the 
Cotton Belt cast of Xew Mexico, damaging th(j cotton c,rop.s to 
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the extent of hundreds of niillioiis of dollars. Within the last 
two decades, the pink bolhvonu has ]>een introduced into and 
has spn^ad over iiuuOi of the cotton-producing r(‘gion of hlgypt 
and Brazil, This Avorm lias been found in T(^xas, Arizona, New 
Mexico, JiOuisinna, Ch'orf'ia, and Florida, but it has Ixmui (uther 
eradicated or placed under control in tlje anais wIuuh! found, 

THE MEXICAN BOLL WEEVIL 

The Mf'xican boll \ve(wil {Aidhoyioinu^ grandis Boh), whicli is 
by far the most destructive insect that has CA or attack(»d the cot¬ 
ton jilunt in tluj IJnit(‘d !::'1ate\s, is a native of (Vntral America or 
Mexico. All (;Aud(*nce indicat<\s that it has h^d on the wild trei' 
cottons of those n'gions for many y(‘ars, V(Ty little is known 
conc(‘rninp: the boll weevil in Mi'xico, excejit that it was ginuTally 
distrilmtcvl and <lid considerable damage many years previous 
to its eulraiicf^ into Texas in 1892, 

Boll w'CKwils were found u(‘ar Brownsville, T(*x., in 1892, 
and sin(^<^ that time they have spre^ad over nearly all of the Ameri¬ 
can Cotton B(‘lt. They did considerabh^ damage in Tc'xas in 
1894 and (ritired Louisiana in 1903, Mississippi in 1907, and 
Alabama in 1909. The spr<‘ad throughout the easU'ru Gulf 
stall's was rapid. The boll weevil is known as a cotton jiest 
from M('xi(U) sinithward to Costa Rii^a and in Cuba. Otlur 
eottoii-growing dist.ricts are free from weevil infestation. Figure 
7G shoAvs in detail the spread of the boll w<*(ndl over the Cotton 
Belt. 

Anthonoynus grandis thurheriae Pierce, a variidy of l)olI W(»(‘vil 
distinct from the euminoii weevil but belonging to thii sain<^ 
spi'cies, was found fi'eding on the Avild cotton, Thurheria thvs~ 
pvsioideSj in the mountains of soutJieastern Arizona, in 1913. 
In 1920, it was seen on culth^ati'd plants north of 'I''u(;s(m. Since 
that dat(', the infestation has spread. In li)32, tliis weevil was 
known to occur on cultivated cotton in parts of fivii counties in 
Arizona and inlested some 12,000 acri's. Strict quarantine regu¬ 
lations are being eiiforciul to restrii't tliis Avoevil to its present 
loi'ation. 

Description and Life History of the Boll Weevih —The adult, 
boll weiwil is a small gra 3 ash or brownish wec'vil, about inch 
in length and A'ar;ying from ^ ^ to * incli, with a breadth one-third 
of the h'ngth. The sizi? varies considerably, being determined 
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by the amount of food supi)liod the din-eloping larva. Weevils 
that develop in bolls, wb(‘re food is abundant, are e,onsid(U'ably 
larger than oin^s that gnnv in s(juar(\s. The eolor is larg('ly 



Ft( 7 . 77 — Much (‘Iilarpod picJuro of hull weevil, showiiiK hiviry covoriUR, 

Bnout, unteniiac, !ui(i the two Kiiwiil teeth mi projections on the front le^. Lino 
indieatea t.riie size. (.4,/ar IV. //ww/er, (^. aS. Dvfmftmtni A{fTi,cuU.urt\) 

Fid. 7S.' Sf|uaro showiiiK position of boll weevil e«K puncture near base of 
flower Imd. {AJlcr i^wilh.) 


depond(d)t on thi^ ag(' of the wt^evil; newly ha-teluKl ones tiro yellow¬ 
ish brown, whil(‘ oldtn- ones l)(HH>nu‘ grayish a-inl dark^'r. Figure 
77 shows the shape and gt'ueral ai)]H;aran('<‘ of tlu^ adult wfs'vil. 
The ridg(;d or IukhI ai)p(^aran(*(^ of th(^ wing covers and the two 
projections at the Ofiter (did td tln^ 
first joint of the front legs ant dislin- 
guishing marks helpiul in debTinining 
whether or not a speeinum is a boll 
weevil. Anyone wdio luis onee seen 
boll w(H?\dls will have but little troubhi 
identifying lliem. In a cotton fi('ld Fio. 70.~-c:otton b<di woevii; 

liho presfdiee of V’cevils is indl(*at(‘n by three times natural size, 

the flaring of the bracts of cotton 

squares and by an excessive amount of sejuare shedding. If the 
squares when cut open are found to contain a white curved grub 
which has eaten out th<^ inside of the flower ljud, there is not nnieh 
doubt that boll weevils are pres(mt. 




The boll weevil passes through the winter, or liibernates, in 
the adult, or winged, stage. Plgg laying does not begin until 
cotton squares have formed. Eggs arc dc'posited in .small pits 
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or oponinf^s which the fcmiih^ makes with her snout. They are 
usually plac(^d near the l>ase of the ilower bud and inside the 
corolla (ki^. 78). A hil)ornated as shown by Smith/ 

lays, on the avcTa^e, 70 l)ut some undca* ulxservatiou laid 
as many as 218 I'ggs. As a ruki, Imt one egg is deposited in a 


S(iuan‘. 

The (^gg under normal conditions hatches in about 3 days, and 
the lan^a, or young grub, Ix^gius to feed on the plant substance 
about it. It r(‘a(*h(‘,s naturity in about 7 to 12 days. Its 
<kw(*k)j)m(‘nt is (k'i)end(mt on weatluT conditions; cool weather 
r(‘tards growth, l)ut liot dry weather may kill it. The mature 
larva is white wdth brownish markings, curved, and about }2 
ineh in leiigth (Fig. 7t)). The matures larva changes info a i)iipa, 
a form corresponding to the clirysalis of the ])utt(*rfly or the 
cocoon of the moth (Fig. 79). The pupa is inactive, eats nothing, 
and nmuiins within th(^ scpiani or boll. After 3 to 5 days, an 
adult w(;evil hatches from the jnipa. Tlie young adult begins to 
j)roduc(^ a now geiKTation in 5 to 7 days after emergence. Tlie 
condition of thn weatlier lias an important b(‘aring on tlie lengtli 
of time requinxl for a boll weevil to pass through its lil’e eyck^. 
The time reipiired varies from 18 days to 4 weeks or longer, 
Ixing longest tluiing cool weather or toward the end of the 
season. Warm wn^ather favors rapid development, but hot, dry 
w'c'atlier inen^ases mortality grc'atly. 

The length of time tliat the mature weevils live varies with the 
s<‘iison of the year. In the summer, according to Hunter,^ 
most weevils do not live longer than 50 days. During the cooler 
* part of the year, many live as long as 6 months, and one is 
known to have lived from DecemlxT to the following October— 
11 months. 


Fenton and Dunnam,^i in iluir studies of the biology of the 
boll weevil at Florence, S. C:, noted; 


The average longevity of over-wintered ^vcevils in hibernation cages 
Ix^forc cotton was available for food w^as 5.95 days. In the late fall 
Avoevils may live as long as 29 days Avithoiit food or water. In field 
cages the average length of life before square formation was 8.13 days, 
and after square production it Avas 19.32 for males and 15.99 for females. 
The maximum loiigevit}^ AA'as 82 days for males and 81 for females. In 
these same cages the iiro-oviposition j-icriod averaged 7.21 days; oAuposi- 
tion period, 12.(i(5 days; the aA^erage number of eggs deposited per female 
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was 81.21, and tho daily rate of op:R deposition, (1.42, The maximum 
fecundity in field cases was 440 averaso period of develop¬ 

ment in sejuares in tlic field was 18.8 days and in holls 82.31 days. 

The average longevity of over-wiidered hnuales nmtod the previous 
fall was 70.2 days, the prcovij)osition ])eriod 7.0, the oviposition jxsriod 
()4.8, the fecundity 00.5 eggs, and the average daily rate of oviposition 
1.4-0 eggs. 

j)i.s]>ersal bj” flight was infineneod by teiui)erature to a slight extcid 
after it had already begun, more \v(*evils being in iliglit when the teni- 
])erature was high than when it was lower. Dispersal was correlated 
with the interrelation between weevil {H)pulation and stpiare pro<liictiou 
by the cotton plant, or, in other words, with the iH'rcentagc of iiitesta- 
tion. Trap-crop records indicate tiiat weevils were Hying from field b) 
field at least as early as July 13, 1025, aial July 22, 102(1. 

34io average winter survival at Florence, South Chirolina, for four 
seasons (fall of J022 to spring of 102(1) was 3.27 per cent, the maxununi 
being 11.05 per cent in 1023, and the inininiuni 0.35 per cent in 1024. 
In 1025 and 1020, 3.17 per cent of weevils survived in field cages as 
<*oinpar<Hl with +.31 per <jent in the woo<Is under conditions otherwise 


the same. 

The shelter giving tho most protection was piled cotton stalks, the 
s\irvival in this material for the period 1024 (fall) to 1020 (spring) 
averaging 5.01 i>er cent. The survival in other shelters was as follows: 
C-ortistclks, 4.03 per cent; pine straw, 3.50; Spanish moss, 2.03; saw¬ 
dust or shavings, 1,37; oat straw, 0.72; and cage only, 0.43 per cent. 

For four years (1023 to 1020) 2L.20 per cent of the weevils surviving 
emerged in March, 41.78 in Ai)ril, 20.19 in May, 7.70 in June, and 0.11 
in July. The iKircentage of emergence in all hibernation cages at date 
of first square formation ranged from 00.1 in 1023 to 90.02 in 1925. 

The greatest mortality in fallen squares was due to heat, averaging 
41. IS per cent in 1025 and 25.73 per cent in 1020. The mortality 
caused by parasites averaged 0.75 |Hir cent in 1025 and 7.84 ptT cent in 
1020. Predators caused death rates of 0.50 and 0.03 i)cr cent; i)rolifcra- 
tion, 3.22 and 1.0 per cent; disease or unknown causes, 0.03 and 4.11 
j)er cent. 


Food of the Boll Weevil.—The favorite food of the boll weevil 
is pollen in the unopened flower bud of th(^ cotton plant. This 
it obtains by making a nuinl.>cr of punctures through the corolla 
of tho unopened flower. Tlu^ uj)p(T i)art of tlie bud may show a 
dozen or more punctures with loose i>oI]en scattered around them. 
Weevils that appear in fi<4ds before squares have formed attack 
the young leaf buds to some extemt, and in tho latter part of the 
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season, after iinpuneturod squares have become scarcer, tliey 
attack youiift* bolls. Even bolls of full size, but with tender 
walls, may b(^ punctured. 

Apparently, the young pollen grains of the medinm-sizc^d flower 
bud are the favored food of the wc^^vil larvae. The mother 


weevil deposits the (^gg inside the bud among the antluTs of the 
flower, so that the first food of the young grid) may l)e jxillen. 
J^ater in the season, aft(T sijuan's have beconu" scarci', a good 
many young bolls are ])unetun*d, and eggs an^ de])osit(‘d in them. 
Th(‘ dev(‘]oping larva cither ruins the boll eomi)letely or damages 
it badly. 

l’h(^ cotton ]dani constitutes almost the soh' food of tlu^ boll 
weevil. In ]t)13, a boll weevil was o])servod at \'^i(d.oria, T(*x., 
flooding on Hihiticm syriacMs (Howe'*)^ a ]danf. botanically relat-ial 
to cotton. Siiu^c^ tbat time cage exjx'riiuents and field obser¬ 
vations liave beiai conducted which go to show that tin' wtHwil 
can live for a time at least on plants closidy ri'Iatixl to cotton. 
The most iinj>or(ant of thesi^ seem to be the various wild species of 
Hibiscus and okra and tlu* wild cot,ton of Arizona. Occasionally, 
eggs have been dej)osjt(Hl on Hibiscus, and one of the research 
men working at the Boll AVeevil Laboratory at Tallulah, T^a., 
reared s(wen weevils in Althea buds. When confiiuxl in bottles, 
adult w(‘evils feisd rather freely on thi; kernels of cotton seed 
and have been observed, under the stress of starv^ation, to eat 
various other substances, sucli as apples and bananas. 

Nature and Amount of Boll-weevil Damage. —Both the adult 
weevil and the larva damage cotton plants. I'Ik^ adult f(*eds on 
young leaf buds and punctures both squares and young bolls 
for feeding and egg laying. Th(^ larvae feed on the inside of 
squares and bolls. The squares arc shed or fail to develop 
flowers. Young bolls are commonly shed, and older ones have 
on(' or more locks ruined. Some locks that open have the lint 
so stained or daftiaged that the grade of the whole lot of lint 
cotton is lowered. 


The damage done by boll wee^dls varies largely in different 
kx^alities and even in different fields of the same locality. The 
cause of much of this difference is difficult to explain. For some 
reason, the wemdls fail to appear in certain fields in sufficient 
numbers to do much damage until many bolls have been put on 
ajid a good crop made. The amount of damage done in different 
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years varies nuu^h also, owing to diffenaices in the weather. 
Rainy or oloudy weatluT during the jn^riod the jdants are bloom¬ 
ing most, or during tlie latt(T i)art of Juiu*, in July, and the first 
half of August, is eoiulueive to heavy weevil damag(*. Hot,, dry 
weatluT during the same period serva^s to hold the we(*vils in 
cheeic on a(*.coiiiit of the heavy mortality of the larvae. Some 
squares be(;ome so dry while still clinging to the })lant that the 
larv'a or pupa within perishes, and otluTs that fall on the hot 
ground become so heated that IIkjsi^ immature stage's an* kiJkiJ. 
A warm or open W’inter is favorable' to we'evils, bea^a-use* a high 
percentage, coin))aratively, survive th(' winter and an* ready 
to niultiiJy in the spring. Tjow winter te'inpe'ratun's, howe^vea*, 
are not so effeedive in coutre*! of the we'evil as once thought aTul 
eerlainly not so effective* as elry w(*allu'r during the suiuiiu'r. 
The write*!' has se'eii a lu'avy initial inf<*statiou in ee'iitral Missis¬ 
sippi following a winter during winch the t(‘inp(*rature* dropi)ed to 
z('ro t\t two diffe'rent tim(*s. 

The' damage', as was ])ointed (»u1. above, varie*s gre*atly in differ¬ 
ent. localities, ranging from h'ss than 5 ])(*r c(*nt to ]>racti(*.ally 
total loss. The Bureau of Cro]) Rstiinate's of the' U. S. 13e'pai*t- 
ment of Agriculture, in the fall of 1920, estiinate*d that the* ave*rage 
animal l(iss for the^ American Cottem B(‘lt for the* 4 y(*ars just 
j)re(te*dlng was $300,000,000. This was direct loss elue* to the 
noni)roduction of seed and lint. The usual loss whe*n ee>tton 
values are lower is not eiuitc so great, but it is enormous. In 
addition to the direct loss, there are otliers of imme'nse; imjjejr- 
tance occasioned by the damage to the cotton crop, as fall in 
price of land, depreciatiori in value of gins or oil mills which have 
to (dose or do a limited business, depreciation in railroad value's, 
etc. How'ever, figures given on the lowe'ring of valueis of any 
])articular crop may be some'what inisle'ading. As a rule, an 
('stimatc is made of the pe^rce'iitage of the^ (toj) destroye'd, and 
then values are reduced in ])roportion to tliis p<*rc<'ntage. This 
is not quite fair, for, if a portion of the crop is destroyed, the 
value of the rest wtll usually be highe^r. 

Movement of Weevils. —The boll weevil aft(T landing in a 
cotton field shows but little dispo^dtiorl to leave if squares are 
plentiful. It flies for short distanc(^s but is not apt to fly to 
another field until the seasonal migration period in August, unl(iss 
food becomes scarce. Wlu'n the migration period (‘onios on, the 
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worvil instinctively tnkes to wing and by a series of short flights 
may (ravc^l a hundred miles or jnore. I'he movement is usually 
in ih(‘ direction of th(' ])i‘evailing wind, but it may be in any din^- 
tion. In the fall, jx'ginning about the time of the first frost, 
there is also a mov(‘jiient to hibernating (luarters. This flight 
is usually short and is tcTininated vvlien a hib(»rnating place is 
found. In tin* sjuing, tluT(^ is a mov(nn(‘nt from iho hibcTiiating 
quarU^rs ))ack to the cotton fields, the flight continuing until 
tlui cotton plants are found (seti Fig. 7fi for the spread of weevils 
over the Cotton Belt). 

llihrrrtaiion .—By “hibernation” is meant the act of passing 
througli the wnnter period in a dormant, or quieset^nt, state. 
With the coming of cool w(*atlier in the fall of the year, boll 
W(ievils begin to seek shelter. Many entc^r cracks in ground 
or hid(‘ under grass, weeds, or other trash in the cotton fields. 
Others fly to fence rows, grassy dit(;h banks, or the woods for 
shelt<^r. Th<‘ f<\stooiis of Sj)anisli moss hanging from limbs of 
treiis so abundantJy in sections of the cott,on states afford 
splendid \vint('r quarters. Most weevils that att(*mpt to pass 
the winter in the* cotton fields fail to suivive. Apparently, woods, 
Negro cabins, or haystacks afford tlie safest places, for infestation 
in cotton ficdcls early in the s(',ason is usually heaviest near such 
places. 

During th(' winter period the weevils take no food and are prac¬ 
tically inactive. When warm days come, they may move about 
feebly. In the parts of the belt farthest south, the hibernation 
is shortest, and there is more moving about during the period. 
In northern Florida, in 1918, Smith^ found that weevils did not 
ent(U‘ liibtu'nation until about Doc. 7 and b(‘gaii coming out on 
Feb. 10. Farther north, the period lasts from the middle of 
November to the first of March. In Texas, more than 50 per 
cent of the weevils emerge in March; in Louisiana, about 25 
per cent, limergence bt'gins in March or earlier in nearly all 
states and continues until about the middle of July, It comes in 
waves, whi(J) are influenced by ternporaturo and rainfall. 

In a vsories of lubernat.ion experiments carried out in Texas and 
Louisiana, from 1906 to 1911, the average survival was 6 per cent. 
This probably n'])n\s(‘nted al)out ihv percentage of survival in 
nature for the localities where the experiments were conducted. 
In colder regions, the mortality is greater. 
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Control Measures for Boll Weevils.—Boll woovils roproduoo 
Avith such rapidity that the offspriup; from a siu^lc l)iiir, if all 
survived, would totiil several millions in one s(^ason. Fortu¬ 
nately, several natural a.genci(*s tcaid to hold them in check. 
The most important of these are hot, dry, sumnuu- \v('aU»er and 
insect ])ar^lsi^ that i)rey on tlu^ AV(M'vil larvae. TIkto are also 
fairly satisfactory artificial nuaans of control. 

Natural Means of Control.—As was pointtnl out alxn^e, hot, 
dry weather causes heavy mortality of the immature forms of 
hull Ave(wils. Wlien infestcnl squan\s fall ou dry ground and 
land whi'ie tlie sun’s rays Avill n\ach, tlu^y beeome so luxated 
that th(‘ immature weevils within are killed. Others perish in 
squares which dry up whil(i still clinging to the i)lauts. The 
immature' wt'cvils are* not al)I(‘ to (*seape from the sciuares. 

A very large ptTc^entage of hibernating boll weevils ])erish. 
(V)]d w('ather during the wintcT is responsible for a part of the 
inert ality. 

There are also a number of small insects that prey on the boll 
wf'(‘Yil. Those serve as another natural method of control, 
and one' of much importance. Forty-five specit^s of weevil 
enemies have be(m identified. A large number of these are 
fiarisiti's which deposit eggs on the larvae or ]>upae within the 
cotton square. The young of the parasite feed on the subslanct; 
w'ithin the body of the immature we(jvii and eventually destroy 
it. Boll-w^f'CAdl parasites are much more pleni iful in certain local- 
it,i(‘s than in others. This probably is tlu' reason w'hy thc^ wt^evil 
damage is mucli less in some regions than in oth('rs with appar¬ 
ently the same climatic conditions. Hunter^ states ^.hat in one 
instance, in 1907, in a field near Eobson, La., the mortality duo 
to parasites was 77 per cent and in a field at Victoria, T(jx., 
61 poT cent. Studies in various parts of Mississippi, made by 
Alhai of tlic Mississippi State Plant Board, show'cd an infesta¬ 
tion ranging from 40 per cent downward. Thesis parasites have 
doubtless been in the country for alongtime. Prior to the coining 
of tlie boll wt;evil, they fed on olhcr closely reflated weevils, wdiich 
were not very abundant. Th(^ presence of largo numbers of 
wnll-fed boll-weevil larv'ae invit<'d them to make a change. 
There is a jiossibility that in th<* course of time parasites may 
become so iJentiful that th(!y Avill help greatly as a control 
measure. 
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In addition to the parasites just mentioned, there arv other 
insects that feed on tlu* hoM weevil, the most important being 
ants. I'welve sp(Hn(^s of ants an^ known to attack tlie weevil. 
They are the small brownish or yellowish ants which run about 
over th(‘ ground and plants in cotton fields. They gnaw into 
the infested squares, both when hanging on the plants and on 
the ground, and soon destroy tlui lu'lpless gnib insid(‘. Hunter- 
r('j)orts that in sonn^ easels half of the immature stages in fields 
hav(‘ been d(*stroy(*d ])y ants. 

Birds rend(T some s(Tvi(*e by catching adult weevils. 

J^lant cells, in the effort to heal th(^ wound niad(‘ by the weevil 
in puncturing tin* stjuares or bolls to deposit an egg, may exert 
such jm^ssure on the egg or young larva that it is crushed. This 
is s])oken of as ^‘proliferation.” 

Artificial Control.—The control of boll weevils by artificial 
measun^s is a v(Ty difficult matter. TIk^ young develop inside 
the flower bud, where they cannot be reaclunl with a poison, and 
th(* adults are so protected by the foliage and Aoavct parts that 
they cannot l)e collect('d to any advantage or poisoned with a con¬ 
tact poison. The Bureau of Entomology of th(i U. S. Depart¬ 
ment of Agriculture and diffeu-ont experime^nt stations in the 
Ck>tlon Belt have labored long and hard to find sonu* control 
ineasun‘s that will ])C‘. of practical use in the cotton fi(*lds. Hunter 
and (k)a<E give a good digest of the results obtainc'd from various 
l)oll-weeA'il control (experiments and make recommendations 
based on the best information available at present. They say: 

Th(*ro are the direet and iinlireet methods [of control], both of which are of 
vital iniportaiua*. The iinportamre of irKlireet methods is often more diffi¬ 
cult for t.hc farmer to appreciate than that of the direct; but, in r(*ality, suc¬ 
cessful weevil control cannot be accomplished unless full advantage is taken 
of every possible method, and the campaign must be based upon a com¬ 
bination of the different methods rather than concentrating all efforts on 
diit'ct control. 

The fanner is aided in liis fight against the. weevil by a number of impor¬ 
tant natural factors whndi tend to reduce the possible weevil damage. Some 
of the more important of these which must bo taken into eonsideration iii 
planning a fight ou the weevd ar<^ as follows: 

1. The weevd is practically dependent on cotton for reproduction. 

2. The mortality of tlie weevil during the winter is very higli. 

3. Hot, dry weather during the snnmrnr exercise's a tremendous contnd 
upon the weevil singes, while moist, cloudy weather removes the eoni rol and 
greatly accelerates multiplication. 
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4. Tlie weevil is attacked bv many diiTenmt species of insect, enemies. 

5. The cnicrjsence trom hiliernation (luarters during tlio sj)rinR is slow and 
prolonged until W(^ll into the summer. 

f>. Early in the seastin, on account of comparatively lower Itanperature, 
the develoiiment of llie weevil is much slower than during the midsummer 
months. 

7. The eotton plant produces many more squares than it, can carry to 
maturity ns bolls. This surplus is shed l>y the jihint 1 hroughout the season, 
under normal conditions about (iO per c(‘nt. of the fruit being shed. 

M, Up to a eertam point, wo(wil imncturing of fruit does not reduce the 
eotton crop, becausi* larg(' numbers ol forms would be shed normall;,. 

tl. Tin' wecivil has a decided tendency to moisture wherever it may be 
found on th(' surface of the 

Direct Control by Poisoning with Calcium Arsenate,—In the years which 
have ela])sed sinct' the advent of tlu' boll wc<‘vil uito tlie ITjiiti'd States, every 
coiiceivahle means of direct contml of the weevd has been trieii r<*])catedly. 
Owing to the pecidianlK's of the weevil attack which have b<*<'n mentioned, 
most of these attiaujits have been unsuecessful. Some nu'thods W'cre found 
which would ('.ontrol the werw'il, Init these were (*ith(‘r impractieable or too 
ex|'ensiv(‘ for use (»n a commercial scale. During compiiral ivu*ly recent 
yeaO'. ho\v(‘V('r, a methoil of poisoning has been developed which has proved 
V(TV succe.s.sfui. This consists of treatment of the jdants with powdered 
calcium arMuiate by a specialized method. 

It has long Ix'cn known that jxjisoning the boll weevil is possible to a 
ccitairi (‘Viciil, but. on account of the peculiar liabits of the insect it was 
<lilhcult to dcvelo[> methods bir the ajiidication of the poi.sou. 

Ttic tiist {(lU'stion wduch (ujcurs to the eotton farmer contemplating 
poiH<*nmj: IS uhi'lher it wall pay to do so. From the follow'ing, any cotton 
grower should be able to (haennino the question for himself: 

It will jKiy to j)oison— 

If th(* weevils are really injuring your erop si^riously; and if your laud is 
suflieiently fertile to yii'ld at least one-third bale ja'r acre witli weevil injury 
eliminated; niul if your farming organization is such that you feel assured 
that the poison application will be made at the right time and in the right 


manner; and 

If you are wdlhiig to spend the full amount necessary to provide an 
adequate amount of dusting machinery and poison. 

You sluuild not poison if the cost of the calcium arsenate, Ibo cost of the 
labor to apply it, and the depreciation on tlu? dusting machines w'lll total 
nion^ jH'r acre than the current value, of KK) pounds of seed cotton. 

Hand guns should be ligured as depr<‘ciating 50 ix'r cent in a season and 
the hirg(*r machines about 25 per cent. 

The next iiuportaiit (piestion is that of the dusting macliinery which should 
he used. Extensive experience has showm that if is impossible t/O get satis¬ 
factory results by using mukeshifi devices to apply tlie poison, and tin; only 
safe proceduri' is to provide an ample, supply of ihit specialized dusting 
machinery W'hieh is now on the market lor the treatment of cotton for the 
control of the boll weevil. Machines of various types, prices, and capacities 
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an* now bcinR rnauufacturod whicli nn tho n*(]iiin»in(‘nt.s and circumstances 
of uliiiost iiU cInsHcs of growers. The fotlovvinj; is a brief description of the 
s(*V(‘ral tv|)(!.s and their ii.^es: 

The hand a'*" Oie hioidlest type of cottmi-dustinp, inneliine, and, us the 
name nn))lies, mnsi be earned and ojierated by th(' luliorer, Tti(*se maelnnes 
are ^enendlv (juit(* unsati.slaclory. ovvuif^ to their nec(‘ssarily frail construc¬ 
tion and labonousness of operation. The selling jiriee ranges from to 
$2o eaeh. 77/e// shnuUi hr onlif irhrn no olhtr niachinr is tnniahlr. Not 
inoie than S aens should lie allotted to one liand gun, audit hasgraierally 
Ihs'h fouii/i miiclvisable to att<*mpt the treatment, of more than 2o acres of 
cotton in one organization with haml guns. 

The orie-inule ma/diim* is tla* simdh'st of the traction type of dusters. It 
is 4*1 om*-wli<*(*l, one-mule machine, u hieli the openit(»r handh's as Ju* woidd 
handle a walking eultivutor or any oth(‘r walking iin|)l(‘rnenl. The m.‘i(*hmo 
1ms two nozzli‘s jirul will tr(*at either two or llirec row’s of cotton /it a trij), 
thus cfivermg from IT) to 20 acres m a night of ojieration. It should b(* 
/illotti'd not more than 00 acres of cotton throughout a season. Tins 
jimelniK* is now' sidling at from Jt>l00 to $r2o. 

The cart, niaeliine is a t wo-w heel t wo-inule maeliiiie, which st raddles a row 
of cotton. It has thri'c nozzles and will cover frtini 25 to 30 acres of cotton 
in a night of operation. It shouhl be allotted not more than 1(K) acres of 
c.otton for treatini'nt through the season, and is the ty])e most suitable for 
large farms. Tins inacbme is lunv selling from $250 to S4(KI, 

In tile I’arlv stages of tiie dusting work an engine-power machine was tri(*d 
and a few' of tiiese are still in use, but it has been found that they are gener¬ 
ally too eoinphcated for satisfactory operation except by expert labor. Still 
other ivpes of machines to suit ditTereut conditions are in tlui process of 
dev(‘l()|)iai;ut-, but the present supply wdll meet ahuost any coudilious fairly 
well. 

Tlu^ follow'ing condensi'd rules have been prepared for the guidance of 
those planning to pt)is<m: 

Use only pure e.aleiurn arsenate in the form of a dry powder. 

Apply this only in the dust form. 

Purchase this to conform to the following specifications: 

Not less than 40 per cent total arsenic pentoxide. 

Not more than 0.75 per cent w'ater-solublc arsenic pentoxide. 

D<*nsit.y not less than 80 or more than 100 cubic inches per pound. 

Use only dusting iiuKdiinery especially constructed for cotton du.sting. 

Poison only A\’lu*n the air is calm and the plants arc moist. Practically^ 
this means making only night applications. 

Use about 5 to 7 pounds of ealciiun arsenate per acre for each application. 

Start poisoning when the weevils have punctured from 10 to 15 per cent 
of the squares. 

Kevp your cotton thoroughly dusted until the Aveevils arc under control. 
This usually means about three applications at the rate of one ever>’' 4 days. 

Then stop poisoning until the weevils again become abundant. 

If the weevils become abundant early enough to injure your young bolls, 
make one or two more applications late in the season. 
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If you havo a la-av y laiii \\ ilhiu 24 lioiirs after diisi p'peal this appHea- 
tioii iunaediatflv. 

Do ]io( exjx'ef fo eriulicafe llie \\('<‘\iis Poiscuunj; nierc-ly (‘oiitrol.s them 
Fiinieieiif ly to permit :i full I'rop of e<>ltoii, aixl you can always iiiul w<'e\ ila 
in the suecessfiilly poisoned fields. 

Keep your eoltoii lU'vea^e low and do everylhinjj; ])oh.sil»h‘ to inereasi' your 
yiekl i)er ac'ie, as it eusts just as much to poison (uie-(juarier-l>iile-peiMU'rc 
coUou as a ])aU‘-i)er-iiere cotton. 



with the adjoining junsoned tract. This will sliow how fnuch you linve 
increased your yield hv ixu.sonin^'. 

luAiinct Mvana of Control.^ In addition to the \is(^ of poison, there are 
innniToiis other practices w hi(di teial to rialuce thi‘ weevil injury, floine of 
winch are of ji;cn(‘ral value*, while* otliers can he* usial only hx'ally. Tin* 
folhiw ing pages list a few' of ilu* more important of tliese m(*asnrt‘.s. lOven 
when ])oisoning is [iractice'd, tin* most l.tiorough attention should In* given 
to the indinM't ini'ans of control, since tJu'y n*duee tin* amount of poisoning 
which might In* ueetissarv .ind increase the profit w’hieh may he s<a*un*<l. 

FnU Ihiitroctiitn of /nfcshd Jdonta. —One of the most imjiortant steps 
lo\>'ar(ls reduemg the W(e*vil infestation, wh(*n it can la* pra.clKa*(l, is tho 
destnudion of tin*, cotton pl.-infs in the early fall, befon* the wt'cvils have 
Jiihernated. To he of the greatest value, however, the plants must be 
completely destroyed by fire or jilowed under deeply before*, the. first killing 
frost, jind this limits the use of this control measure to the districts where 
conditions arc such that the entire cotton crop can be picked in time to 
jiermit snch an early plant dcstru<!tion. 

For many years preceding tho <lcvclopmcnt of tins calcium arsenate 
method of c(»ntrol, removal of the cotton plants from tlie field as early as 
prae.tiealile m the fall was advocated by this d(*parl.mentas the most impor¬ 
tant siej) in controlling the weevil. The purpose of this operation is to 
dv\st.roy as many as j>os.sib]e of the immature forms of the w eevil still remain¬ 
ing in bolls and squares. These immature forms, if undisturbed, transform 
into weevils which live over winicT and lay ogg.s the following sjiring. Fall 
destruction of plants likewise eliminates hibernating places of the w<!cvil in 
the field. 

Grazing .—^In some districts whore it is impossible to practice fall destruc¬ 
tion of the plants, sonu'Avhat the same results can be acoomjilisluxl by graz¬ 
ing the field with caftle, sheep, or goats. Tfiis is only a local measure, 
however, since the supply of livestock in regions where the bulk of tho cotton 
crop is produced is not suflicient for the purjHjse. Even when poisoning is 
practiced, hill grazing is still advisable, and no danger need be apprehended 
of poisoning tlu^ stock, since there is rarely sufficient poison on the plants to 
injure 6to<;k, even immotbately aftc‘r applieati<ni, and, furthermore^, a (con¬ 
siderable period of tune generally elapses between tiie last poison application 
of the season and the earliest grazing. 

S'pToui ajui VoluniHf,r Coiion. —Considerable local diffic.ulty in the control 
of the boll weevil is experienced in southern Texas and occasionally in 
Louisiana, owdng to the prsence of stumpage or sprout cotton, Sprout 
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plants aro somotJmos cm^onragod, lirTausn thov ])rodurc* a small but very 
curly crop. This may hfivij hct^n didcnsiblc before the advent of the boll 
weevil, l)ut at, presi'iit lh(; praelu;e is undoulitedly the worst that could possi¬ 
bly b(* foiloweil. Tlie wi^eviLs seek out these plants in the early spring and 
jiroduee j)r(>genv much earlier Ihun they otherwise could, and these progeny 
inf<‘st the pluntiul cotton at an abintrimdly early date. Volunteer cotton 
causes the sanic! resulls over a eonsiderabh; portion of 1 he Cotton licit. The 
cotton s(*ed seatten'd about, seed housi's and gins and along roadsides fre- 
(piently ])n)duees plants wiiicli furnish early-season breeding jilaces for the 
w'e(‘vil. Nei'dh'ss to say, all sindi plants should be di^stroyed. 

I>cfitrucfio7i of Wmriln in IJihvrnah'ou.'- It is often possible for the farmer t.o 
reduce eotiHid(‘ra))ly his spring wetivil infestation by i)roper wintiT idean-up 
nuaisures around his holds. TIk* woe^dls will hibernate successfully in any 
trash or rubbish, ai'd it is a very good j>ractico to burn over or eJean up any 
such situations around the cotton field during the winter, csiiecially the fence 
rows and ditch lianks. 

In addition, much can be accomplished by the elimination of th(' hibi*rna- 
tioii (piarlcrs. Esjicciallv along tlu* more northi'rly ])ortioris of the vi*evil 
7,oiu*, till* most siuaM'ssfu! lulx'niation is largely confined to the timlx'rcd 
areas, and as a result .siaious weevil injury is experiencixl only in the fii'lds 
adjoin mg such timl)er. I hulcr such conditions it is of the utmost importanct: 
to plan all cU*a,rmg operations so that the ojien areas for cultivalioii are 
e,()nsolidate<l into as huge, tracts as possible, and thus iucmis(‘ th(* amount 
of land which is suflieiently distant from tinil)er to suffer a miuiminn amount 
of weevil injury. 

Ijoratiru/ Fulih to Avoid Woedl Oainnge, —Nearly cver>^ farmer who has 
been raising cotton for a few y<\‘irs in the jiresencc of tlio lioll weevil knows 
that there are certain fields on his place where, thii weevils always appear 
tirst. ami in greah'st numbers. Willi tliis information as a basis, it is some 
limes possibh' to r<*<luee the damage by refraining from planting cotton in 
such fields ami planting the more distant Helds. This practice, however, is 
advisable only v hen no attempt is made to control th(‘ weiwil by jioisomng. 
The fields adjoining timlxu' w'here the weevil iiift'station is lieavii^st are 
usually the urw lands of the plan*, and are thus the most fertile and capable 
of jirodueing the best eottom enij) if thi* weevil injury is eliminated. I'^ur- 
thennorc, w Ixui such fiekls adjoin Iiiberuation quarters, the \vei*vils concen¬ 
trate on them instead of scattering over largiT areas, and they serve, to a 
certain extent as trap crops, making it jiossible to poison the weevils on 
these tields and thus prevent their spread over the remainder of the 


crop. 

Procuring on Early Crop of Cotto?u —The foregoing facts relative to the 
life hist.orv. hibeniation, emergence, and multiplication of the weevil show 
very plainly the importance of producing the cotton crop just as early in 
the soiisou as possilile. In reality, the production of cotton in tlie presence 
of weevils is nothing more or Jess than a race between the .setting of bolls on 
the plant ami the multiplication of weevils, and everything possible should 
be dom- to aid thi‘ cotton plants in winning this race. Tlic following are 
.some of the more imi>0ruint steps wliich may be taken. 
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Early Removal of PlayiU ami ]*rf‘i>aratio7i of Land .—Tho first slop in 

producin^^ an oarly rroj) is the romoval ol the jdnnts, so that Iho land inuy bo 

plowed during the full aiul uinter anti the seeil bed tliorouj^lily prt'parod. 

Just, how inut^h can be tione is, of eourst*, a problem for the individnal farmer 

lo (leienuine and (i(*[>en{l.s hugely njuai l;i)>or and wealht'r conditions, but 

the importance of a well-prepared, solid st'cd bed can hardly l»e ovor- 

estnnated. J'\irttnTmore, unfavorable wtaither conditions shortly before 

planting ofttai pnivcnt plowing at that tiinCj and early ])reparation does 

awHV with the risk. 

« 

Use of Earljf Vaneties of ('oiton.-- One of the most, muiortaiit steps which 
iiave b<'eu takim to naluee lh(' weevil dainagi* has been the development and 
introduction of varieties of cotton wliieh mature their crops earlier in the 
season than those varieties which \ver<‘ planted bidore the vvia'vnl inwasion. 
Tlie variety to be planted in order to obtain a profitable ero]) under weevil 
conditions will depend upon a number of factors as w<‘ll as on tlu^ si*vcrity 
of the infestation. The aod, eliiuate, and other fa.et<»rs nuiat. Ite c<»nsidereil. 
In many localities it is extnunely important to select vanetiivs wliudi are 
resistant to diseases. Tht; first elTcct <»f the, boll-wecAul invasion was to force 
the tibandoument of tlu* loiiger-sla]>ie ami large-boll varietu'S of cotton and 
the adoi)tion of small-boll, early varieties of very short sla]ih5, such as King 
and tbs derivativ’^e, Simpkins. During recent years, liowc'ver, numerous 
oth(T varieties Juive been developed to the point wliere Uu^y are Kullicieiitly 
early to niatun* a crop in the presence of the w'eevil, ami these arc being 
ra})idly adopt.eil. 

Tfic long-stn|ile cotton situation is iiartieularly interesting. The upland 
long staples, w'bitdi w’crc eultivuteil when llic weevil airived, w'(*re slow- 
luat.urmg, non-proldie varieties wutli a very thin boll wall, and vvitc* thus 
suiijeet to a maximum uinount of weevil damage. The wi'ovil soon <*]inii- 
nated practically evi-ry one of these varietu^s, and for some time it appeared 
that the, produei.ion of long-staple cotton wmuld be prart.ieally jirohibiti'd. 
Tht; .situation, h(>w^ever, has i)ecn met by ttie develojunent t»f several long- 
staple varietu's which :in‘ prolific and reasonably early. 

Fertilizers —An important step in procuring an early erot) is the use of 
eoiumenual fertilizers. In many large areas in the Cotton Belt tlie land is 
not irnpoverifehed to the extent that it actually needs fertilizers under normal 
conditions, but it has been demonstrated many tunes by the dilTerent experi¬ 
ment stations hi the South that the maturity of cotton freipiently can be 
hastened materially by the use of fertilizers. On imiioverished sods, more¬ 
over, fertilizers containing a high percentage of nitrogen give increased yields 
under boll-weevil conditions. 


Other Cotton-dusting Machines. — In addition to tlie tyfW'.s of 
dusting machines moutioiiod by Hunter and (,'oad^ on a juevious 
page, there are some othiTs of nion^ n^cnuit devidofunent that 
an; of some importance. 

J^he Saddle Gun .—This machine is made to fasten to a sadtllc 
and to be used from the l^ack of a mule. It is similar in con- 
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struction to the hand gun dcscnlx^l by Huntor and Coad'* but is 
somowhat larger, holds nioro ])oisou, and has two nozzles. With 
this inachino two rows may be eoverod at a trij). It is less 
laborious to use than the* hand machine and will rov(T twice as 
much acreage in a givcni l(*jigth of time. It is tinwoine to use, 
however, and does not make a A'CTy efft'ctivc^ cloud of dust. It 
may be* used on a small at'n^age fairly satisfactory if a largcT 
machine* is not available*. 


' i 



Fia. 7^JA .—Types of cotton dusting machines in tise. From left to right, 
airplane, power duster, cart traction duster, one-mule machine, saddle gun, hand 
gun, {Courtvsu R, C. 6?oiuc^, Bureau of Erdomology U. S. Departmetd of AgricuU 
turc.) 


Power DuMcr .^.—Some of the power dusters made wdthin the 
last few years have* j^roved to be very satisfactory. A light 
gasoline engine suitable for mounting on a cart-type duster has 
been developed. This engine is simple and inexpensive to 
operate, and the power that it furnishes sup})lies an air blast 
sufficient to make a good cloud of dust. With this machine 
five rows may be covered satisfactorily at one trip. 

Another type of power duster being used to some extent has 
but a single large nozzle. The nozzle is either stationary or is 
made to oscillate back and forth to distribute the dust. A 
strong air blast carries the dust into the air and across 20 or 
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more rows of cotton. It is possible with this inacliine to dust a 
cut by driving along the (‘dgt^ or l\v driving througli it about 
(‘Very 25 rows. 'Tliis inachini^ is spetnly, I ml it j)rol)nbly does 
not give a very e^'<‘ll distriluiti(»n of tlu* poison. 

Dudvng m(h Airplanes .— In some of the l)('lta an»as of IMissis- 
sippi and JiOnisiana, a considcM’abh* aci‘(‘ag(^ of cotton is dustc'd 
from air])lanes for l)oll-weevil cotjirol. dust is jdaced in a 

large liop]K*r in tlu' lK>dy of tli(^ idaiu*. Air currcaits carried into 
tiiis hoi)per by funnels ojx'ning forward forc(' tlu' dust out beneuth 
the machine. It is here dispeiX'd by the air curnait giaierated 
by th<* ])lane as it mov(‘s onward at a rapid ])ace. A dust cloud 
forms in a long uniform band Ix'hind tlt(‘ ])lau(* and gradually 
settles to the ground beneath, covering the cotton jdants very 
uniformly and tlioroughly. 

Th(^ airjdant' method of dusting is ]iot V(‘ry ]irac(ical exc4*j)t 
in an^as wiiere lli(a*e are larg(' fi(‘lds (.>f cotton or many adjoining 
small fields. With ])lan(\- th(' dust may l)e Hi)i)li(Hl (pnckly, 
only a f<‘W seconds Ix'ing nxpiired to dust an acn^ uniformly 
and economically. Ctnlain com])ani(‘s own a numlx'r of airjdanes 
and charge a moderab^ sum p(T acn; for ])role(‘ting the; cotton 
or for giving it a definite miinlxn* of a]>plications of ]>oison. It 
may cost tin* grower even less to hin; th(‘ planes tlian it wa^uld 
to dust the cotton liimscdf. 


How the Boll Weevil Ingests Poison. —Wlnai calcium arscmaUi 
was first used for poisoning boll weevils on cotton, it wiis thought 
tliat the weevils got the poison by drinking the d(*w on tin* plant 
that had been treated. A chemical examination of d(‘vv, how¬ 
ever, showed that there was practically no poison in it; further¬ 
more, it was shown that poison on })lant.s nudvv a slu'lbT where 
no d(^w formed on them destroyed the weevils placi'd on the 
plants. 

Observations made by Grossmard^ and othois showed that the 
weevil in crawling over a plant frecpicntly touched tiic tij) of his 
proboscis to the surface, by this means coUeettni some of the 
poison on his mouth parts if the surface of tlu; plant was covered 
Avith poison, and was apt to swallow sunu‘ of it wlicn he start(‘d 
feeding. Grossman gath<Ted furtlu^r evidence by catching 
weevils and dii)ping the tip of their snout into the dust and into 
poisoned inolasse^s. We<!vils so treated had a much higher 
mortality than untreated weevils. 
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Florida Method of Boll-weevil Control. —A method of control 
soiTK'what diffen^iit from the imv outlined in th(^ preceding pag(^s 
has been dcivised by Professor Smith of the State Idant Board of 
Florida. A short, time aftfT all boll uec'vils have come out of 
hilKTuation, all th(^ squan^s on the cotton plants are nunoved by 
hand and d(*stroy('d. Th(* idants are then dusted with calcium 
ars(‘Tiate, (‘specially the Inals at tip of strnu and Imtncln^s. The 
iininatun^ wef'Ails ar(‘ (l(\stroy(^(l by th(‘ scpian' n'lnoval, and adult 
forms an* j)oisoned. I'his nu'thod of control scMuns to liave given 
good r(\sults in Florida, l)Ut it is doubtful if it will be* *satisfactory 
fartii(*r north W’h(*r(^ w'ta'vil enuTgtaici* is much later. 

Use of Poisoned Molasses for Weevil Control. —In South 
('arolina and in otluT areas, a mixture of 1 ])ound of calcium 
arsenat(*, 1 gallon of watca*, and 1 gallon of clu'ap molass(\s is 
us(m 1 in ])oisoning the J)oll wa^evil. The mixtun^ is a])j)lied by 
brusliing the li*nf bud at the ti]) of st(*iu and the upper part 
of tlie st.(*m with a henuemade mop or brush wdiich has benm 
dipp(‘d into tin* solution. It can b(? a})i)]iiHl rapidly by simply 
dragging flu* brush over tlie top of the jdants. Oiio to two 
gallons will ti'eat an acre. The first apjdieation is made* befon^ 
th(* squan's on tin; ])lants an* large enough for the w^tnwils to 
pnnetun*. This a]q)lieation destroys most of the lub(^rnat(Hl 
w(M‘vils, and no oIIkt tr(*atment may lx* 3ie<Ml(‘d. Usually, lunv- 
ev('r, \ve<*vils increase in muul>er latc'r, and some ]danters contimu* 
the ])oisoue(l-molass(*s tr(*atm(mt, whereas oth(‘rs ns(* ealeium 
ars(*nat(* dust. The advantage of the i)oisoTU‘d-molass(^s method 
is that it. is e!u*ap, es])(‘cially in so far as the cdiemical is concerned, 
and no sp(*eial (*<inij)ment is no(*ded for apjdying tin* mixture. 

Num(*rous exjuTiments carri(*d on at the. Boll We(*vil Labora¬ 
tory at Tallulah, La./^ from 1921 to li)29, show^cnl that the use 
of the nu)lass(*s-calcium arsenate mixture under l.ouisiana con¬ 
ditions gave some increase*, in yiiAd over untreated ch(*eks but 
that it did not give so larger an increase as calcium arsenate dust. 
In one s(*t of 16 tests, the mohisses mixture, first appli(?d befon* 
squainug and then continued at 4- and 7-day intervals until 7.4 
ap])lieations had been made, gave an iiicr('as(^ in yield of 5.7 per 
e(*nt uv(*r tin* imtreat(*d checks. In 14 ex})eriments with calcium 
ars(*nate dusting, carried on und(*r similar coiulitions, except that 
only 5 6 ap]>lications w'ere made, the dusted plots made 24.2 
per cent more seed cotton than the untreated chocks. 
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The molassos mixture xincd as a prosquare troatinont gave only 
a 2.4 per cent gain. When used as a presquare treatment and 
followed by dusting, a 21 per cent gain was s(‘eured. (^deium 
arsenate dusting instead of the niolass(‘s pn'squan? tn^atnnnit on 
the same date and calcium arsenate dusting on all tlu^ otluT 
dates tlie same as above gave an average gain of 30.4 pt^r cent 
over th(‘ check. 

In boll-wecNul experiments conducted by the laboratory at 
Florence, S. C., early applications of the molasses mixture gav(' 
only 5 per cent increase in yield of seed cotton. An early 
application of the mixture followed by dustings gave 30.2 jn^r 
cent incTeaso. The <]ustings without the early application of 
the mixture gave an iixToase of 20.0 i)er (umt. 

Objections to the Use of Calcium Arsenate. —Stuious draw¬ 
backs to the use of calcium arsenate in boll-Avt^evil control are: 

1. It, costs so much to buy the poison and jnacliines and to hire 
the labor m‘e(‘ssary to ai)i)ly tlx^ poison that it is ]U>t reeom- 
mend(Kl for land that will not make oiU‘-third of a l)al(' of cotton 
to the acr(\ Much of the land of the Cotton Belt do<^s not yield 
that amount. 

2. The work must be done at night largely, which maki^s it 
disagna^able and cosily. 

3. During rainy seasons, when the control is most ncnuled, it is 
a difficult matter to keep the poison on the jdants, and the ground 
is so soft that the machines will not run well. 

4. Lice usually multiply on plants that have Ix^en ])oisoned, 
causing a x^artial defoliation and a low'cring of the grades of tlu^ 
lint cotton produced. 

5. The gain in yield is very frequently not sufficimit to offs(‘t 
the expense of the poisoning. 

6. In some cases, the use of heavy ajq^lieations of calcium 
arsenate to cotton interferes with other croj)s grown subs(*- 
quently on the same soil. 

Importance of Cultural Methods. —Under the boll-w<'evil 
regime, it is very important to have a full stand of cotton plants 
and to space them closely—close enough so that ull the space 
Between plants in the row will be covered early in the season. 
With wdde spacing, in course of time the ])lants may b(‘(!ome 
large enough to cover all the space in the'row' and yield in pro¬ 
portion to the sjjace occupied; but if wce\dlK are plentiful, they 
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])rrv('Jit th(* formation of fruit tlio latter ])art of the season, and, 
eonscHiiuuitly, therci will not h() so much fruit put on as there 
would h(; in a row containing; inon; l)ut smaller i)lants. 

It is also necessary to have land well drained, so that the crop 
ean he ])]anted early and cultivated i}r()p(‘r]y. (hiltivation 
should he fn^pient and thorough (‘uou^h to keep down all grass 
and w(‘(m1s and to allow the plants to grow fr<M*ly. Ouo c\iltiva- 
tion a W(‘ek is a good rule. Cultivation should he continued late 
in ord(M’ t(> ke(*j> tla^ ])lants growing and forming s(iuar(‘s imtil 
there is a good eroj) of larger holls. As long as thcTc are jdenty 
of s(piar(’s for the* wcH'vils to attack, tluy will not bother the l>olls 
seriously. It ])ays to continue plowing as lo?ig as th(T(^ arc 
numerous holls liable to weevil damag(^ In the C('ntral part of 
the (.lotton Jhdt, eotton should not bo “laid by’* b(*fore the first 
of August. 

Ineffective Methods of Control. —On account of the seAcn-ity 
of l)oll-w(Mwil damag<^ and the difficulty in controlling it, a great 
many diff(T(‘iii imdhods of control liavc been ])ropo8cd, many of 
tluMu of no value or im})r;i(^ticabl(\ The hlntoniological J^ahora- 
tory at Tallulah, J^a., lias iri(‘d out a great variety of control 
nu'usuri's that have been projiosed. The following discussion 
from lIuutcT and Coad'* is bas<^d largely on results secun^d at 
that laboratory. 

Lair Plajtling .—Late xilanling is forornost among the futile means of 
eontrol. At various times it has been suggested that late planting, espe- 
eially if following early fall destnu-tion, would so lengthen the Inbi’niating 
period that no weevils would sur\'ive. Very numerous experiments in the 
field and in eages liave proved that the weevils in eonsiderable numbers are 
able to survive from any rejisonable tunc of early destruetiou in the fall to 
beyond the date in the spring when any n^tuni whatever could b*5 expe(;ted 
from planting eotton, even if the weevils were entirely eliminated. In a 
field experiuumt in Kerr Otmnty, Texas, the plants were removed very 
thoroughly early in November. Neither sturnpage nor volunteer plants 
were allowed to grow' during the winter. No other cotton W'as planted 
within 9 miles. On the experimental field, planting was deferred until June 
10. In spite of this fact, w'eevils appojired as soon as the plants w'crc up, 
and multiplied so rapidly that the production was not suftic.icnt to w'avrant 
])ic.kiiig. Hinnhir experiments under ditTerent conditions by the State Crop 
Pest Commus.sion of Louisiana agree in every way with those of the Bureau 
of Entomology in Texas. 

M’vvvil and Square Collvdion .—The possibility of wt'evil control by hand 
picking of the axhilts in the early spring and of the infested squares later in 
the season has l>oeu thoroughly tested on numerous occasions. I^ndoubt- 
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cdly, tliis method Is elTieipiit when pracliood with sufficient thorouKhness, 
hut numerous nltempts to carry it out on a. practical scaU* have sliowii that 
the labor difficultles are almost aUvays prohibitive. This work is of value 
only comparatively early m the season and thus falls at Hit* same period 
when tli(*re is a v(;ry henvv doiiiaiid for the labor for other purposes, and it is 
generally impossible to collect the weevils or inh'sted squares without 
neglecting other more important work. ConseqiU'iitly, this proeediiro can 
lx; reconiinended only under ran' eoiiditions. wlaui the infestation is not 
excessively heavy ami an alinmlanee of clieap labor is available. 

Manv attempts have been maile to collect the weevils by means of 
incrchaniiial devi<*es. Huiuireds of such deviei's have lieen tested and all are 
to be eondemned. They do not collect an ajipreciablo nninber of weevils 
unless tlicy are so violent in the agnation of the cotton plant limt they ar*' 
actually injurious to it. 

Trap liowH.’ “The idea of attracting weevils to a few' early plants or trap 
TOW'S has frequently been advama'il. Practical experience, however, has 
shown that the only piissibility of success in such a procedure lies in the use 
of (mtire fields adjoining hibernation (piarlers, the fields to Ix' poisoned later. 
The use of a few row's as a trap en)p has been found to be absobUely valueless. 

AUracdon to LtghU ,—Many insects more or less resmnbling the boll 
wct'Vil are attracted to lights. Many attmnpts have been madt‘ to destroy 
the cotton pest by taking ailvaritage of this Hupposi'd habit. The ))oll 
weevil, how'ever, is not attracted to lights. Numerous tests havi* hecMi 
made in wdiieh many thousjinds of otlier inse-ets witc collected around 
strong lights in cotton fields, but not a single boll weevil w'us found, in spite 
of the fact f hat llxTC wen' multitudes of these piists in tlu^ fields surrounding 
the lights. 

Chemical Treatment of Seed .—Any money expended by the farmers in 
attempting to destroy' the boll weevil by soaking the planting seed in chem¬ 
icals in the hope of making the plants that are to grow' from them distasteful 
or poisonous to the insects wouhl be entirely wasted. The .same remark 
applies to the various j)ropos(?d trcatm(int.s of the plants or soils witli chem¬ 
icals w'hicb are .siipiK>sed to be taken up by the plants to the detriment of the 
weevils fcixling upon them, 

Topjnng of Plants .— The topping of plants is sometimes recommended 
for fields infested wdth boll weevils. The practice generally results in more 
barm than good, since it removes a portion of the phaiifs upon which the 
weevil is most dependent for food during the latter part (»f the s<*.ason, and 
furthermore practically aKvay.s produces an exceedingly d<'ns(‘ foliage, growth 
w'hieh greatly reduces the sun control of the weevil stages and promotes such 
dangerous diseases as boll rot. 

Sweetened Poisons .—Many attempts have been made to make poisoned 
substances attractive to the weevils by introilucing sweets and otJier ingre¬ 
dients. Some known s\v('ets, such as honey, have a slight attra<*tion for the 
weevil, but not enough to a.ssist in iiraeticul control. Numerous tests of 
such sw'cetened mixtures hav(‘ been made and it has always been found that, 
though ihey may hav<-- a slight value, resiiltH are far inferior (o those w'iiich 
can be obtained by applying dry calcium arsenate under the .same eoiiditions. 
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Co/Uuct Poisons .—Poisons ilesigiioil U> kill Uie boll weevil by suffoeating 
th<‘ni liHVO boon proposed. Tlioy eaunot, of course, be effective against the 
imnintiiri' w(H‘vils within the cot ton fnul. Normally, also, the adult weevils 
are hmnd inside the bracts of squares, when* they eaiinol. be reached by 
sprays. Numerous chemicals have l)een found which, if placed directly on 
the weevil, will cause' immediate* ileath, but this docs not mean that the 
chemicals are of the slightest value when applied in the fadd. In the first 
])la<‘e, they are nearly always exceediugly injurious to the cotton plant, and 
furthernmre, when ajiplied to tlie plant umler field conditions, do not come in 
contact with the weevils sufficiently to kill any aiipreciablc number. In 
spite of th(' numerous chemicals tested, not a single contact poison has been 
found to have any jiractical value in field use against the weevil. 

HepHlejiis .—In the same way it has been claimed that numerous chemicals, 
fumigants, etc., have a repellent value against the Ixll weevil. Almost 
every conceivabl(i compound has Ixs'n tested for this action, and not a single 
one has been found which had the slightest rt‘pellent action against the 
weevil. 

Other Proposed Remedies.—Nlfiwy otlu'r r(*medies have, bec'ii suggested for 
the weevil. Literally, huTulpc<ls of tlu'se liav'c be<*ri carePidlv investigated, 
and it has been found tinit the claims of their advocates were based on faulty* 
oIisiTvations and careless (*xp(*nmcnt.s. The ehums made at diffenuit times 
of the repc'llent jxiwer of tobncco, castor bean plants, and pepjx'r plants 
ngnmst the boll weevil have no foundation whatever. In fact, none of these 
plants has the least effect in keeping weevils away from cotton. 

Effect of the Boll Weevil on Cotton Production in the United 
States. — Siiico 1892, the y(*ar that l)oll tveevils first entered tlio 
United States, there lias betm a gradual upward trend in the 
amount of cotton produced. Ttu^ iucrc'ase has b(‘en marked by 
fluctuations, for example the lotv-crop years of 1921, 1922, and 
1923, the Y(*ry higli production of 1926, and the low' production 
of 1934 and 1935, due to the n*duced acreage. Hinds,^ as a 
r(»sult of his studi(\s, estimated that the boll weevil has reduced 
yields in fields invaded 37 pvv cent on tlie average. This 
reduction has Ix^en offset by greater acreage in the western part 
of the Cotton Belt and Ix'tter cultural practices resulting in 
better 3 aelds in other places. Good yields may be secured by 
th(' use of poison even if w'oevils arc present, but here the greater 
yield is obtained at the expense of greater effort. 

In some res]>eets, tlie l^oll wee\dl lias been a blessing in disguise 
to the cotton growa^rs. It has forced them to use better cultural 
methods in growing cotton, and these are being used on other 
crops as well. It has caused many to keep more liv(\stock and 
to grow other crops in addition to cotton, thus following a better 
balanced system of agriculture. 
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THE PINK BOLLWORM 


The pink bollworni {Pcctim^phora gosi^ypicUa Saunders) was 
described by Saunders, of lOusland, in 1S42, from sp<*(*iiuens sent 
to him from India, where the insc'ct was observed doing danuigi^ 
in cotton fields. India or other })iirts of soul hern Asia w'(TC 
probably the original home of the pink bollwornn Init it is now 
found, according to Hunter/*in Mast Africa, Wc'sl Africa, Kgyj)t, 
Angola, Nigeria, Sierra L(H)ne, Sudan, Zanzil)ar, India, B(‘ngab 
Ceylon, Burma, Siam, ('hina, (.’hos<»ii, the Philippiiu*s, Hawaii. 
Porto Rico, Santo Domingo, Haiti, Mexico, and Australia. In 



Fto. 80.—Cotton Jocks showing tyjjinal injury by tJio pink bollworni {Pectino- 

phora gonsypicLla)^ {After liurUcr.) 


the United States, spetdniens have been found in Arizona, New 
Mexico, Texas, Louisiana, Georgia, and Flori<]a, but infestations 
here are believed to have been eradicated or placivl under control. 

The pink bollworni wiis introduced into Egypt in 1906 -1907 
in cotton sent from India for ginning. It w'as carried from 
Egypt to Brazil in cotton seed in 1911-1913 and to Alexico in 
the same way in 1911. In 1916, 446 carloads of cotton s<H*d won; 
shipped from Mexico to oil mills in 11 different ]>la(*es in 3'exa.s. 
A part of this seed contained pink bollw^orms, and as a result 
infestation w^as startcul in the region about Heame an<l about 
Beaumont, two of the places that had received seed. Inhislations 
found in other parts of Texas are traceable to other sources. 
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Damage —llio i)iTik ])ollworni ranks at least second among 
<l(‘stnictive cotton insects, 'rhe larval* imter seeds, cat their 
kern(*ls, and r(*nd(‘r tli(*ni prai'lically valueless. The lint on 
the infested seeds fails to nwh full develoimient, being short and 
kinky (Fig. 80). A part or all of thi* locks of many bolls are 
praid.ic.jilly ruini'd. Bolls fornu'd early in tlie season an* infested 
much less than lat<;r ones. Gough exaiuiniHl 106,400 bolls in 
Fgy[)t one* s(*ason. Irdestatioji v:iri(*(l as follows: 

July bolls, less than 10 [M*r c(‘nt. 

August bplls, 10 to 25 per ceiit. 

Septeinbi'r bolls, 25 to 75 ])(*r cetd. 

October bolls, 75 to 89 per cent. 



Fig, 81.—Pink bollworni; adult, larva, pupa, and (Figuro reduced 

BliRhtly in rcprod\ict,ion but cut shows insects enlarged about two and ono-half 
times.) {After HuiUer.) 


It is estimated that there is a loss of 17 per cent of the Egyptian 
crop. In Brazil, the estimate of damage runs from 30 to 66 per 
cent of the crop; in M(*xico, in 1917, tlio estimated damage was 
from 30 to 50 })or cent. 

Appearance and Life History. —The pink bollwonn is the 
larv’al stage of a small dark-bn>wn moth. The different stages 
of the insect are described by Hunter® as follows: 

The pink l>oll worm has four stages, namely, egg, larva, pupa, and 
adult, or moth. Tiie moth [Fig, SI] resembles somowliat the comnioii 
clothes moth of this countr>'. J^Yom tip to tip of tiie extended wings 
it measures from to inch. It is of a dark-brown color, the fore 
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wings ending in a rather sharp j)oint. The hind wings arc vsomewlmt 
broader tl\an the fore wings and end in an oven sharper ])oint. The eggs 
are very small ohjoets, somewhat oval, about ■'25 bieh long and '50 
inch broad. Tlio surface is Avhite and finely wrinkled. The larva 
[Fig. 81J, when first hatched, is glassy white with hglit-brown anterior 
markings. It grows rapidly and when matun> measures nearly inch 
ill length. It is cylindrical, whiti», Avith the dorsal side strongly eolorcd 
wdth i»ink. Tlie pupa [Fig. SI] is aliout inch in length, rcsldish 
brown, with the iiosterior end jiomted and ending in a hook-likt; jiroceas. 

Tlie small, ])ink corn W'orrn {Pyrodcrcvs rilaji Walsingliain) is 
somdimes mistaken for tin) pink bollworni. It is of imudi the 
saiiK' siz(; and color and is frequently found in eotton bolls, hut 
it (‘liters only old deeaying or dis(‘ased liolls. It do<'s not (niter 
j>(Tf('(*t seed and does no damage to eotton. 

Aeeordiiig to liusek,^® who has spent considerable time studying 
the ])ink bolhvonn in Mexico and in Hawaii, th(‘ femah' ])ink 
bollworm lays eggs singly or in small groujis on the grotm bolls 
or in the flowers. One moth will lay about 100 (^ggs. These 
hatch in 4 to 12 days. Tlie larvni, iniiiiediabdy borers its way 
into the boll and attacks the s(!od. As soon as the contents 
of one is eaten, it enters tlic one next above. As a ruh‘, the larva 
reinaiiLs within tlie lock, but it may drill a hole through to an 
adjoining lock and ent(‘r. It nev(‘r leaves one boll to attack 
another. When full grown, the larvae frcuiueutly web tog('thor 
two seeds which they have hollowed out, thus making a cell of 
some size. Those double seeds are churact('ristic of the work of 
the pink bollworm, and th(‘y furnish a quick medhod of deter¬ 
mining wlu'ther or not a lot of seed is infect(^d. 

The larva develops in 20 to 30 days during the summer, but 
later in the season the period is considerably longer. Gough 
reiKirts lar\^ae in ICgypt remaining alive in a quiesc(‘ijt condition 
for over 2 years. Busck found larvae alive in cotton ba](‘s 18 
months after having been placc'd in the bales. Following the 
larval stage is a puj)al stag(‘, which lasts 10 to 20 days. The 
moth that hatches from the jnipa Iiv(‘s but a com])aratively 
short time, the inajority, according to Busck, living only 14 to 
20 days. 

Th(‘ i)ink bollworm lias Ix'cn rejmrtfMl as fe<‘ding on several 
different spcci('s of ])lants, hut more* nxxmt studies liave indicated 
that it us(>s only cotton or some closely related s])ecics in th(^ same 
family of plants. 
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Control Measures.— Although the pink bollworm has a num- 
V>(»r of iiLSCct (inclines, appar(*ritly noiui of tluiin is very trouhh^- 
soirio, siucfi th(iy hav(i but little inilu(*nce as control measures. 
A(icor(ling to Hunter,^ tlui most important on(* is a small mite, 
Pediniloidea vmiriroHus Newjiort. 

Since the ins(‘ct wiiitcTs in cotton s(hh 1, it is possible to fumigate 
tlu* s<i(Hl or to sterilize witli heat sufficitmtly grc'at to kill the insert 
but not destroy tlui vitality of th(' s(Hid. ('ollecting all undiivel- 
oped or directive bolls hift in tlur field by the pickers is also an 
aid in control. 

S('V(Tal indinKit nuitliods of control, such as are ustid in boll- 
wfH'vil districts, as early varidies, t^arly {danting, good culture, 
are hclj)ful. 

As soon as thti pink bollworm Avas found in Tf^xas, tlie Ftnleral 
Hoilu-ultural Board of tlu^ II. H. l)('j)artiii(*nt of Agrieultun* 
siart(Ml active o])(n’ations to eradical<‘ it. A larg(i forc(‘ of (‘ido- 
inologists was asstmiblcd, and much scaniting was iloiu; to dct<*r- 
inin(‘ the limits of the, infestation. La))orers Avent over th(* 
infest(Ml fi(dds and some adjoining ones, collecting and d(\stroying 
A\itb keroscmc' all trash and all i)ortions of cotton jdants. Th(^ 
cotton ])icked frojii the inf(\sted fields and m^ar-by oiu's was also 
handled so as to i)r(‘vent any infe^station’s coming from it. d"he 
])lanting of (‘olton in the areas about tluj n^gions Avhere th(s l)oll- 
worms w('r(^ found was prohibited by the goAUTiior. 

To sah^guard against further introduction of the ])(\st into the 
eountry, the Dc^partinent of Agriculture put forth s(n^(Tal regula¬ 
tory in(»asur(‘s, some of which were: 

1 . Tlu' ex(;lusion from the United States of (cotton seed from all 
fonagn countries except the Imperial N'alh'y of Loavct C'alifornia, 
and exclusion also of s('ed from HaAvaii. 

2. R(^guIation of the entry of cottonseed products from all 
for('ign countries and from Ilawiiii. 

3. Regulation of entry and disinfection of all importcnl cotton 
and (‘otton Avasto and also burlaps that haA^e hm\ wsvd as 
wrapping of fonngn cotton, including such material from HaAvaii. 


COTTON INSECTS OF LESSER IMPORTANCE 

Although the boll vwvil and pink bollAvorm are the cotton 
insects that do by far the most damage, there iirv several others 
that injure cotton plants more or less Avhich d(‘serA'e numtion. 
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Tho cotton loaf wonu; the southern grussworm, bollworm, and 
red .spid(‘r; and the cotton ajdhs, or loust^, are tlie most important 
of th(\se. 

The Cotton Leaf Worm or Cotton Caterpillar [Alabama argil- 
lac^a Util)!!.)-—Tiie cotton leaf worm, also .sound lines calhal “army 
worm,” eats leaves, floAvers, youn^ bolls, and other tender jiarts of 
<‘otton plants. It jirobably ranks third amoiiji; Am(*riean cotton 
ins(H'ts in res])eet to d(^struetiveness. It has been known in the 
United Slates siiuai 17113 and was for a ^2 ,o(k1 many yt^ars consid- 
<*red a vory s(‘rious cotton p(‘st. Its s<a'iousness was lar^tdy 
<lu(‘ to the fact that ther(‘ were no satisfactory control nuaisures 
])rior to 1871. About tliat tinu' it was disiroNaa-ed tbat it could 
be ]}oisoued effeetiv(dy by 1h(' ns(‘ of paris ^rc'cn ov otln'r arsenical 
])oisons. 

Since 18110, the cotton leaf worm has a])peared rather sporadi¬ 
cally, but it wandd have done eonsid(‘ral>l(' damaK<' C(u*tain yi'ars 
liad it not been controlled. As a riih*, it has ai)pear(‘d <lnrinj»: 
tlie la1t(‘r part of July or during Auf*ust, so lab' in the season 
that it dhl but lilth* daiua^t' and in ma)iy instances was a distinct 
ludp in that [)lants were defoliated and ehe(*k<‘d in their ^rowd.li, 
tlms ro!)bin^ the boll -weevil of food lla^ latter ])art of the seiLson. 

Th(' cotton h'iif Avoi’in is thought to be a native of ('(‘iitral and 
South America. It probably migrates nortliward ('ach sj)riiig 
or (‘ally in the summer. It fli(‘s frt'ely, having lieen r(‘port('d 
som(‘ years its fai* uortii as C^aiiada. 

Life JIii<larij. —The (‘ggs of the cotton leaf worm are de})Osit.ed 
singly on the umh^rsidc! of ](*aves. Th(‘y are pale gn*en in color 
and not difficult to distinguish. They hateli in 3 to 20 days, 
the tim<^ de})endi]ig on t<‘mperature, prodiu’iiig a hirva that hnids 
voraciously on the younger ](*aves. The larvae (Fig. 82) are 
aluHit F '2 hiehes in hmgth wlum growm and somewhat vari(*d in 
(U)loririg, som(‘ laang yellowish gnnai without ]>roiniii(mt strip(\s, 
whereas others have a black stri])(‘ down tlu; hack with a fine 
central y(‘ll<nv strijie. Jiach segment lias lour black dobs above. 
The larva \vh(*n mature wa‘bs itsiJf in a li'af rolli^d up on one sidti 
iind there impales. Otlx'r larvae fretjueuUy eat away tin; I(*af, 
leaving Ukj pupa (Fig. 82) hanging by a thread. Tlu^ larval 
stage lasts from 10 days to 3 w'cf'ks. From the jiujia there 
hateh(?s a tawny-colon'd moth with a wing spread of a little 
more than an iiuih. The pupal stage lasts 1 to 4 weeks. 
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Control Alrasurcii .—The cotton k^af worm is easily controlled 
by poisoning with powdered lead arsenate or calciiim arsenate. 



Fig. 82.—Cotton loaf worm: stHROs and work. (.4//rr Piercr.) 


The poison dust is most effective if applied when the plants are 
moist and is best applied with dusting machines, such as are 
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used for boll-weevil poisoning, at a rale of 4 or 5 pounds p(‘r aero. 
Another method of applying th(‘ ]K>ison winch is fairly satisfac¬ 
tory is known as th(^ *‘pol(*-and-))ag method.” In apj)lying the 
Ijoison, llu? operator rid(\s a niul(‘ Ix^tweeu rows of cotton, carr^niig 
in front of him a about 4 feel long, to each (aid of whi(;h is 
attaclied a nnilsin bag containing ])oison. bags an? agitated 

suflficicmiJy as the mule walks along to eaiisi* the poison to shak(* 
out slowly. By AVf'ighiug tlu* bags Ix'fure and after a known area 



t'Ki. 83.—Soutlioni KraBHWorui, or fall army worm: (a) adult male moth; 
{h) riKht front wing of female moth; (c) moth in resting position; (d) ]»upa; (/^') 
full-grown larva. «, b, d, <*, about twice natural size; c, alx>ut natural size. {Wal¬ 
ton and LuginhUl.) 

has been covered, thr; operator may know just how iuu(4i poison is 
beiTig applu^d. Poisons should be applied before de^foliation 
becomes h(*avy. 

Southern Grassworm. —The south(‘rn grassworm (Laphygma 
frugiperda S. and A.) (Fig. 83), also ealhid “fall array worm,” is 
anotiier insect that at times duc*s soiru^ damages to cotton plants. 
The larvae api>ear in numbers and feed on many different 
plants, including grass(^s and eultivat(*d j)larits. They gnaw 
t,he stems and eat the growing tips of cotton i)]ant.s. They enter 
the ground to pupate. 
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Tin* southern f^rassworm may ho con trolled with poisons. 
Methods sueh as arc us(‘d in poisoiiinf^ th(^ leaf worm are 
satisfjietory. 

The Cotton BoUworm. —TIk^ eottoii bollworm (Chloridea 
obsolria Hiihn.) (Fiji;. 84) d(*,stroys eoltoii stpiaros aiul t)olls by 
(jating tlu'ir interior. lu some loealities, es])(‘('ially in T(‘xas, the 
dajuaj^e <]on(' is eonsid(*ral)h\ This insect is also known as tlie 
“e.orn-f^ar wurnr' am] the “tomato fniil worm/' b(^eaus(‘ it 
attacks corn and tom;does. 



T'lu. S4.- JU>ll\vi)nnL (a) moth, or adult; {h\ larva, or worm; {(J) i)Up:i. About 

Iwo-thirds iialural hizc. {Howard.) 


ari' laid on leaves. Af1(*r hateliinfj:, the younft larva 
liM'ds on th(‘ surface of the leaves for a short time and Hum enters 
a s(piar(‘ or boll. ■ After destroying t.lu' eont(mts, it st'cks anotium, 
so eonliuuing until sevt'ral have Iummi ruiiUHl. When full grown, 
it enters the grouinl to pupate. A moth hatches from the pui)a 
in about 2 weeks. Tlji.s ins(u*t passes tlui winter as a i)upa in 
the soil. 

But little effort is made to control the (‘ottem bollworm. Fall 
j)k)\ving and frequent plowing of growing eru]>s an^ lu^lpftil, as 
the pupat' may be dt'st.royeil in the soil. Wluai the attack is 
serious, poisoning may be resorted to, the same plan b<mig fol¬ 
lowed as was given for the cotton h'af worm. 
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Cotton Square-borer.—The cotton 
melirius Hiilni.) (Fi{>. 85) is (.h'scrilxvl 


square-borer {I'ranotcs 
by I’ierec'’ as follows: 


I-'requ('nt,ly, the siiuarcs are bored by small, oval, (lattoiical, poa-Krecn, 
velvety haired larvae, known as squanvborcrs. Faeli larva can destroy 



Fu; S5. s«juan‘-lM)ifr: (a) aduH billli*rfly, inp \io\v; {ft) Iruni 

Mflf, with wjuKf^ (Io.sihI, {(') larva, i)r bf»rtT, Irom bkIo; (</) a-f/, Hoiiiowliul. 

<‘jilarg<*(i. {/litwaitl.) 


MHiiircs. 1''iio larvat* transfonu into Kinull and when 

iiKiture tluhM* Imm’omu^ tlu' dninty little hhio swallow-tailed butterflHis so 
often stHMi in tlu* eoifon fhdds, Jt is seldom nt'eessary to take active 


inea'*-ijrf's aj^aiiist them. 


Cotton Red Spider.—Tlio red si)idcr 
(Ti'lranyrhus frlarlus J..) on cotton is not a 
spider l)nt a small iiiiU; (Fi^. 80) which atlacks 
eoltou, Ix'ans. corn, toinatoc^s, and many otluT 
])lants )M)th wild and cultivatial. It is rather 
f;en(Tally distributed throughout tlie soutiu'rn 
states, but it is most prevah'ut in tin; eastern 
stat(‘s of the group. It is usually brick red in 
color and about ^50 inch in length, Ixdng so 
small that it is difficult to s(;o it without a 
maguifyuig glass. NuiuIxts of n*d sjndcrs 
together gi\'(' the cotton h^af th(^ aj>j)carancfi 
of rust, and tlic dis(»axs<^ is sometimes wrongly rtpider. 

I ^jJlghly inugni fled 

called rust. (McOnyor and ^^c- 

As a rule, red s]>id('rs ])ecomo v(‘ry uunuTous > 

only in spots in fi(dds. They randy sj^n^ad over mon^ than a f(‘W 
acres but may do much damage in the, area covered. They collect 
on the und(‘rsi(l(‘ of cotton leavt^s. suck juic(\s from them, and 
cause tlnaii to nxideri, curl up, and fall. Frequently the entire 
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plant dios. M(*Grofj;or'^ ostiinat(\l that in Soiitli Carolina, in 
1012 , tho loss ocr.asioiuMl by this ])cst aniounl(‘d to two-fifths of 
the crop ov(*r an an-a of 20,000 acres. 

R(*(l spiders spnaid over a fit*ld, normally l)y crawling; from 
])Iatit to plant. The spread is ofUai hastc'ned by rains' washing 
th(‘ni from the i)laiits and Iransportiiiji, tluan some distance. 
Winds, animals, (dc., may also assist in their dispersal. They 
j>;o tlirou^h tin* winter on weeds, such as sow thisth^, J(‘rusalem 
oak, eveiiin*;; ])rimros(^, or the vioh't—plants tliat hold their 
leav(\s dnrinj^ tlu^ winter. 

SiiH*(‘ the red spicha’ must have p;reen h'aves on which to 
winter, one im])ortant control nunisun' is to d(*stroy snch plants 
as w(*r(‘ *n(*iition(‘d above bi'fore wint<T s(*ason. (hitbreaks 
may sometinu's b(* (‘la^eked in th(‘ early staji;(‘s by })u]liiig np and 
can'fnlly nnnovins all infesbal jdaiils and bnriunf>; tliem. In 
cus(‘ the infestation is widesjm'ad and sen’ious, it is advisable to 
si)ray. Sevca'al sprays an^ satisfaetory. Potassium sulphide 
(1 oune(‘ to 2 j*;allons of water), lime-snlphnr (honumiach* or 
eomiiKM-eial), and la'rosent' emulsion (])r(»])anHl aceordinj^ to 
lh(‘ usual formula) arci r*‘eomm(*nded by MeGregor.'^ Dustiup; 
with finely jxnvdered Rowcu-s of sulphur is also a p'ood con¬ 
trol m(aisur(\ To be effeetive, the spraying jnust Ih^ done with 
(‘xtreiiK* care. 'I'lu' matt^rial must reach tlu^ nnd(‘rside of leaves, 
and a se(*ond a])])li(‘ution must b(^ made a wan'k after th(i first in 
ord(‘r to kill s])iders that were in the egg stage* when the first. 
ap}>li(;ation w:is nuuh^ 

Cotton Aphis, or Cotton Louse. —The* small gr(*en lice, or 
aphids {Aphis gossypii G1ov<t) (Fig. 87), found on the lower 
surface* of cotton leaive's are known to (*ve*ry cotton plante*r. They 
are very minute in size, but be*ciiuse of their extraorelinary rate of 
r(*production they sonu'tinies do consid(*rabl(* damage. We*re^ it 
not for the'ir insert eiicmiies, they would do enormous damage*. 
Th(*y suck the juie'os from the le'ave*s, causing a curling or dwarfing 
of the le*ave*s and sometime\s death. Young jdaiits, during cool 
weather, are freepiontly damaged eonsieU*rably. Plant lice 
fre'quently become* ve-ry numerous on ce)ttou that has bex*n dusted 
with ealcimu arsenate to eontrol boll weevils. According to 
stueiies made by soine^ of the men working at the^ Boll WVevil 
Laboratory at Tallulah, La., the wdiite color of plants dusted 
with the arsenate attracts the winge*d forms of lice to the plants, 
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and once there they multiply ra]>idly, pince the ]X)ison has a 
tt'iulency to destroy such predators as lady Ixadlts and sonu^ 
of th(^ parasites of the lice. Tlie lice caus<' a slu‘d<liiiK of leav(\s 
and often a blackening ('(’ the entin* plant, including the surface 



Fiti. 87. —('tXton aphis; (d) wiiijn'd friujilc, {ah) dark foiiiaU', sitlr vi**w; (b) 
youiiK nynipli, or larva, (r) last stiiKi* of nyiiJi)h; (d) wii»k1o»s foniiilo. All inurh 
cnlarifvd {('hmindtn.) 



Fig. 88.— Cotton Btfiiner; (a) fourlh-Htage nymph, or pupa; (h) adult. EnlarRod. 

Uri8€Ct Lift.) 


of the lint in the open bolls. The l)lack(uiing is due to a mold that 
grows on the honeydow excreted by the lice. 

Aphid infestation on cotton may lx* controlled by the use of 
nicotine sulj^liate. This chemical may be mixed with calcium 
arsenate or with hydrated lime at the rate of 6 t '4 pounds to 100 
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pounds of tlio earner. The niixtun; is applied with dusting 
inaehiiH's at a rate of G to *.) f)oini(ls per acre. The dusting should 
he done wdien the air is calm, as 1h(^ nicotine fumes must hang 
around the plants for a tina* to have satisfactory n^sults. 

Cotton Stainer.— l’h(j cotton staim^r {Dyndvrem aulurdluti 
H. Sclif.) does damage' in tier southeashTii part of tlie ITnited 
State's and in Kgypt. It is a realdish hug ^8) "v^ith a long 

heiak, which it use's in sue*king juices from difTere'iit ])lants. It 

elaniage'S cotton l)y sue*king juice 
rre)iu sejuares and holls, ))ut the 
chie'f injury re'sults from the' stain¬ 
ing of lint. This stain conu's from 
the' excre'iiient of the* insects and 
[n)ni the* juice's of the'ir bodie's when 
lh(*y are* crushed in the; picking or 
ginning proe*<‘ss. 

The* cotton stainer passes the 
winte*r in the* adult stage otj \\('e'ds 
or old ('.otton stalks about the cot¬ 
ton tie'Ids. Control nie'asurc's con¬ 
sist in burning old cotton stalks e)r 
othe'r trash in which the inserts 

I'ui. HH i. Adult cotion iu-m may leaver take'n re'fuge during the^ 
imiMM'r OrcuOymUirj^iHl. {After in trapj)ing them with 

iOtnnara.) ' * ^ 

l)uncht's of cotton seed ])lae*e'<l ahenit 
the* field. After the hugs have* taken refuge* in thevse* hunche'S, 
tlu'y may he* c()ll(*(‘t(*d and de'stroye'd with hot water. 

Cotton Wireworms. —The larvae* of dilTcn'nt spe‘cie*s of cli<*k 
hee'tles (Motiorn'pidius vt-tiptriniis Fabricius anel oth(*r sp('cie's), 
commonly known as ^Svirenvonus/' feed on the roots of cotton 
])]ants and do conside'rahle* damage. They arc nH'ntione*d by 
rie*rce^ as hi'iiig (*sp(*cially troiihh'some in South Carolina. The'y 
are he'st controlle*(l I)y a eroj) rotatieuu in whiedi a small grain e'rop 
followenl by euwpe*as or some otlu'r legume* is inelud(‘d. 

Cotton Flea Hopper. —The cotton He*a hopper (Psallus f^criatus 
llenit.)^ some*times calk'd ^‘cotton hopper” or “oottem flea,” is 
another insect that causes considerable* damage to cotton plants. 
In some k)ealiti('s, the* damage* is serious in certain years. The 
tre)uble lias been most marked in the* e*oast e.ounties of Texas 
but has been pn*valeut in otlu'r parts of T<*xas and in other 
states. 




COTTON INSECTS 


373 


The insect is a small green bug not more than ^ s inch in huigth 
(see Fig. 88^). It has a wide distribution in tlu* United States, 
ha\dng been found as far nortli as Alinnesota and as far west jis 
California. It l)reeds on several sj)e(*i(»s of goatw(‘ed (CVoton), 
on horsomint, and on many ottuT wec'ds. , 

The fl(‘a liopper damages eottuii ])rin- 
feipally by inmcturing young s(|uar(‘s. 

Punctured squan\s turn l)rown or black 
and fall from the plant. An(»Uier char¬ 
acteristic of flca-hopj)er damage' is the 
abnormal growth and brancliiug (»f 
affected plants (se(^ Fig. 88/i). After the 
ho])p(*rs hav(' ](‘ft tlu* jihints, lU'W squar(\s 
may b(' put on, and a crop of bolls ])ro- 
duced. In many (^ases, th(‘ loss from the 
hop])er damage is considerable. 

As a control rtu'asuni it is nvom- 
mended that we('ds near tlu' cotton fi('ld 
be destroyt'd, espc'cially CVotoTi, or goat- 
w('e*d. Dusting cotton jdants Avit h finely 
ground sulphur at the rat(j of 10 jKnmds 
j)er a(*r(' when the air is calm is fairly 
<'ff(*ctivo ill destroying tlic hoi)pers. 

or four ajiidications may be rt^- 
quired to give satisfactory control. 

Tarnished Plant Bug.—The tarnislu'd I 

plant bug (Lygus praiensisL.) h sif^msd] Eui- 88/?.--(-otton plant 

yellowish-brown to blackish bug, vant'- the cotton floa hopper. This 
gated mth shades of yellow, rod, and pbint shows lato-RoaBon ro- 

, , , / t:,. f>o/^\ mi_ L covery as a result of which a 

black (see Fig. 88C). The nymphs, or 

were produced at 

young bugs, are green. The bug feeds the top of the plant. (tWr- 
, V j* 1 j 1 r “j. tc8yofK.P,Ewing,U.S.D.A.) 

on a large number oi plants, weeds, Inut 

trees, truck crops, etc. It damages col ton in much the samt^ way 



as the flea hopper and may be controlled by th(! sanui measures. 

Rapid Plant Bug. —The rapid i)lant bug (Adrlphocoris rapidus 
Say) belongs to the same family of inseets as the cotton flea 
hoj)per and the tarnished bug and has similar habits. On cotton 
it punctures squares and young bolls, causing them to shcsl. The; 
adult bug is dark brown al>ove and tidged on each side with 
yellow. The nymphs are pale green marked with red fse*" Fig. 
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88 D). This insect may be coiitrollod by dusting plants with 
snli)hur, as was r(xu)nmiende(l for flea h<)pi)er. 

Thrips. —Thri))s are tiny, sl(»nd('r, lihu^k, or tinged witl* yt'llow 
or rod insc^ctHwhieli are found in the flow(»rs and l(‘af buds of many 



Fkj. SSC.- Thp tJiriiiHliod plant buK' adult buK at last ata^'o of nymph at 

Nearly 4 iinicH natural hizp. {(htvn (itui Chittenden.) 

j)lants. ^'hey are so small that it would take a dozen of them 
j)laeed end to end to inetisure an incdn Tlu^y are found very 
commoidy in the ttxminal bud of young eoltt)n jjlants 2 to 4 
weeks of ag(;. They damage the eml)ryoni(^ h^avt's in tlu; bud, 
making them curled, ragged, and irrt'gular wIh'H they unfold. 



Yin. 88/>.—Rapid jdant bug: («) mature bug; (h) young nymph; (r) fourlh-stago 
iiymi>h; (rf) iifth-stago nymph. Enlarged to 4 times natural size. {Sanderson.) 

This injury retards th(‘ growth of Ihe new hvivt's and stunts the 
plants to some extent. If growing conditions are favorable, 
the idants soon outgrow the injury, and no i)ormanent harm 
results. No practical control measures have been developed. 
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Corn Root Aphis. —Tho aphis that frequently attacks corn 
roots {Aphs viciidiradici^s Forl)(\s) is soincliines found on the taj)- 
root of cotton. A 3-y(‘ar rotation consisnuj; of corn, cotton, 
oats and cowpc'as is a satisfactory control nnaisuro. 

Miscellaneous Insects.— Sev('ral other ins{H*ts fe(Ml on or 
live a])Out cotton j)lants. Ainoii^ these may be nuadioned 
cutAvonns, wlii(^h burrow into the soil during the day and 
then come out at ni^ht and cut off younj^ ])la.nts; Mav 
beetles, which in the adult stage* attack young cotton jdants; 
grassh(>})p(*rs, which ('at cotton l(*av(*s ratluT seriously in T('xas 
and occasionally in oIIkt n^gioiis; cotton hugs (se'MTal diffc'nmt 
sp(*cies of sucking hugs, “s(|uasir' bngs, “stink*' hugs, “plant” 
bugs, etc.), which attac.k cotton squares and l>olls; llowcn* IxHdh's, 
fr(*(]U(‘nily found in blooms of cotton, sojiictiinos eating jH^tals, 
.stamens, arul jaslils; moth stalk borer, a eaU^rpillar which tunii(*ls 
througl» the lieart, of cotton stalks; snowy tre(^ cricket, whi(*h 
makes egg ])unctures in stems; sharpsboot-ers, wdiieh puuctun* 
stalks and lay (*ggs in leav<^s; ants, whi(‘li d(*stroy sonic* boll-weevil 
larvae but an* harmful in that they assist harmful a])hids; lady- 
bug beetles, ])otb tin* larvae and adults of wbi(^h f(*ed on ajiliids 
and an* Y(‘ry h(*l])ful in holding llu'm in cheek; and many parasites 
that prey on oilier insects mentioned. 
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COTTON HARVESTING 


('(»Uon liarvosting, or us il is commonly tormed. is 

the most (‘X])(‘nsiv(' siiifrlc cija'i'alioii comiccli'd with the produc¬ 
tion of cotton. At present, cotton is mostly lucked by liund, a 
boll at a time. 'J'his makes the harvesting slow, t(‘(lious, and 
e.xiM'nsive. The difficulty of g('ttin}>; cotton picked is the chief 
limitin}>: factor in its production in many n‘f;ions. This is ('spe¬ 
cially true in sections of tlu^ American Ootton Belt when' labor 
is scar<a' or in sparsc'ly setthal regions of the world, such as parts 
of South AiiK'rica and Africa. iSo doubt, in the future, satis¬ 
factory in('chaui(!a] cotton ])ickers will be made. Although a 
numh('r have b(‘(‘n ima-nled, none is in common use today. 

Cost of Harvesting.— Since' cotton is pic^ked by hand almost 
altogether, the cost of harvc'sting is govenuid larg(‘ly by the 
wag('s })aid day labon'rs in tin' ])articular region, din', wages 
jiaid vary considc'rably in diffi'rc'iit kxadities, usually b('ing higher 
near towns or cities or near regions whc're there art' factories, 
sawmills, ('tc. If the market valiu' of the lint cotton is good, 
t h(' growers can afford to pay mon' for picking and do so in ordc'r 
to save as much of their cotton as possible and to got it out early 
that the grade, may lx; good. If labor is scarce', the competition 
for pick(!rs is greater, and <\onsequ('nlly higher wag(;s ani paid. 
Wages paid during th(^ first part of the season, while the cotton is 
green and heavy and has not yet bec'n picked ov('r, are hjwer than 
later in the season after the sr'cd cotton has become! lighter in 
weight, the bolls less ])le.'ntiful and harder to pieik frexi from hulls 
and trash. 


In the Uniteid States ])rior to the' World War and during the' 
depression of 1929-1935, the value of cotton w'as low, much of 
the time be'ing worth h'ss than 10 cemts a pound. During that 
time, the price paid for picking was usually from 40 to 60 cents 
for 100 pounds of see'd cotton. Since the war, cotton values 
have been conside'rably Ix'ttcr. The price; paid for picking 
has been from 75 ce'iits to a $1.25 p(;r hundred during the first 
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part of tho soason and, in some localities, $2 or more during 
the latter part. During tlu' latter part of the season, the days 
are shorten, bolls h'ss plentiful, burs rotbui, the weather dis- 
ngrefiuble, and tlie ground often wet or muddy. Picking cotton 
under sindi conditions is worth considerably more. 

Time of Harvesting. —'bhe tinui for beginning cotton picking 
varies sonn^wliat W'ith th(* sc^ason, being as much as 2 weeks 
earlier 4Sonie y(ws tliari others, and vari(‘s much wdth the latitude. 
In soutluTn T(*xas, j)icking begins about th(^ first of August and 
continues until the croj) is all gathen^d, which is usually in Novem¬ 
ber or D(a‘(‘mb(T. In stat<\s farther to the north, the date for 
b(iginnirig ])i(‘king is sueeessively ]at(U‘ until, in the most nortliern 
stat(‘s, picking do(‘s not, begin until late in Se{)teinber, 

Tli(^ date picking is begun dejxMids to sonu' (‘xtent, also, on 
the vari('ty grown. Tin* bolls of sonu* of the large-l)oll varic*- 
ties do not ojxai cpiite so (»aiiy as those of some of the cairly 
small-boll vari(»t.ies. Hot,, dry wcathcT during July and August 
may cause cotton jJaiits 1o clu'ck their v(^getativ(^ growth and 
op(ui tlu'ir bolls pnunalunJy. The d(‘foliation of plants by 
ins(‘cts may also cause preniatun! ojKUiing. Although this is, 
of c*ours(‘, not desirable, sinc<‘ the cotton from the prematunJy 
opi'iK'd bolls is not of good (juality, it do(*s advanct' i)icking dates. 

In the southern ])art of the C\.)tton Belt, cotton picking is 
usually finisluxl in November or early in Deccuiiber. In th(‘ most 
nortluTii states of tlu' belt, lluu-e is usually cotton in the fi(Jds to 
3 )ick after Christmas; and if th(‘ crop is heavy and the w^eather 
during the fall and winter unsatisfactory for picking, there may 
still be some cotton in tlu* fields at jJowijig time in the spring. 

Picking Cotton by Hand. —A jxTson must hav{! consideTablc 
skill at the work to be a good cotton picker. He must be aide to 
get liis hands on the bolls (pjickly, remove the cotton from the 
whole boll in one or two quick grasps, and avoid getting an ex(^es- 
sive amount of dead leavt's and trash in the seed (!ottou. Picking 
cotton is very tiresome w^ork for inoxperi(*neod persons—and they 
do not get much cotton picked, either. In pi('king, it is necessary 
to stoop or bend over almost (‘ontinuously for the greater part 
of the day. Early in the season the weatlx'r is much too hot for 
comfort, and late in the season it is too cold—pickers suffer from 
cold fingers. Dragging or carrying a heavy l)ag of cotton is tiring 
also. 
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Much of the cotton in America is picked by negro women and 
children. They are trained from childhood, becoming skillful 
and so accustomed to the work—perhapvS having their muscles 
liardened to it—that they do not complain of being tired. Th(*y 
usually work together in small groups, gossip, joke, sing, and 
apparently have a good social time. Negro men do not like to 
pick cotton stj iiiucli as the womc^n do; and since on most planta¬ 
tions thcTO is other heavier work to do, the men are relieved 



Fig. 81).—Picking cotton by hand in MiBBiHsippi. 


from a part of the picking. If a family tends a few acnis as its 
special crop, the men in the family usually help pick. 

In certain sections of the South, there are many white tenant 
farmers whoso families work in the fields and pick cotton. The 
white i)eople usually work more energetically and arc more 
concerned about getting their work completed. In Texas and 
in some border states, Mexicans an^ brought in to pick cotton. 
In parts of the Southwest, Indians do considerable cotton picking. 

The picker carries a long sack (see Fig. 89), which is held in 
place by a strap over the shoulder. The sack has a wide opening 
'at a place conveniently reached by the right hand. The lower 
end of the long sack drags on the ground. This relieves the 
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picker of the necessity of supporting the weight of the cotton 
while picking. The bag is dragged down the row as the picker 
jnovos from to ])Jant. A bag containing 50 to 75 pounds 
of (totton jriay thus hr; haiidJod witJi n^asonabJo ease*. 

"1110 amount of cotton 1 hat a j)ickcr can gather in a day dc])cnds 
on s(*veral factors—skill and (uicrgy, the almiidance of ojxm cot¬ 
ton bolls, size of the bolls, the ])icking cjualities of the variety, 
etc. For av(»ragc cotton, 100 pounds a day is a fair dayV work, 
(*s])ecia]ly when this amount is picked day after day during the 
picking season. In good-j)icking cotton, where bolls an^ Aa^ry 
plentiful, c,onsid('ra])ly more tlian this has b(ien j)ick(*d. Sonui 
])ersons have ])ic-k(nl as mueli as 500 pounds in a day. Such 
rapid picking is, liowc^ver, not satisfactory, be(*aus(^ when an 
(‘Sort is mad(^ to ]>ick suc^li a largo (piaiitily, some cotton is h'ft 
on each stalk, and mucli trash is gathered Avith th(‘ cotton. 

Picking the Crop Grown. — It is sonletim(^s estimaled, on the 
basis of the siz(^ of the rural ])opulation of tlie South, that a crop 
of 40,000,000 bales could be picked. Such opinions do not, as a 
rul(‘, indicate mucli <*xpcrience in cotton fit'lds on th(^ part of the 
(‘stimator, and haive out of considiTation se\aTal factors. Thev 
bas(‘ their (‘oiu’.lusions on picking A\<‘ights ol)tain(Hl under the 
most favoral»lc conditions and on eAa‘ryl)ody’s ])icking cotton 
every day. As a matter of fact, more than half of the rural 
])eople do no ])icking. A good averagi' ])iekm' will not aviTage 
more than 100 pounds a day. Sinec the w'omen do not pick 
cotton on Saturday or Sunday, that leaAa\s only 22 or 23 days 
in th(' month for picking. An alloAvanci^ of 7 (»r 8 days a month 
for bad weather, sickness, attiuidancii at fuiu^rals in tlu' neighbor¬ 
hood, etc., leaves only 15 days for Avork. Tliis nu'ans a halt* a 
month and, as tlu* seasim lasts about 3 months, three* bal(*s per 
]>icker for tlu* steady plek(*rs. Under the conditions pr(*vailing 
at present, any gri*at increase* in amount of cotton i>roducod 
would (*iitail some difficulty in g(*(ting the crop liarv(*st:cd unless 
mueh of the i*otti)ii were snapped or mechanical harvesters Avere 
used. 


Picking American-Egyptian and Sea Island Cotton. —American- 
Kgyptiau and Sea Island cottons haA^e a long, silky staple and 
an* used for making fine fabrics. They must be picked and 
ginned very carefully to be satisfactory. The grower cannot 
obtain a commensurate price for a low grade. 
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These cottons are hard to pick. It was thought for a while 
that tlie ex])oiiso of ])ieking th<‘ American-Egyptian was going 
to be so great that it would })reA'ent its cultivation. The bolls 
are small, not easily haiidl(Hl, and must be ])ieked free from trash. 
It has b<*en found, howeviT, that a laborer can ]uck about half as 
much of this cfitton as of upland varieti<\s and that, if iu' is paid 
twie(' as much ]>t'r hundred, Ik^ is satisfied. 

S<*a Island eot ton is j^ieki'd ev<'n mor(» carefully than lOgyjitian. 
After it is jnckcal, it is gone ov<t by hand, and leavt's, tnisl». and 
defrc'tive locks are nanovetl. It is ilritMl in tb(‘ sun for a day or 
two and tluai stonnl in bins for or 0 w<'eks Ixdore giniung. 

Harvesting Bolly Cotton.—In the iiortluan ])art of tin' Ck>tton 
Belt, frosts commonly come in llu? fall b(*fur(^ a jujrtioji of tlu* 
bolls on the cotton ])lants hav(' ojiem'd. Tlu'se frost-bitt('n 
bolls eurdain cotton of inferior cpialily, but it is of some Auilue. 
The unopcuH'd bolls are gathered and put through a gin with a 
ludl(‘r attachment which bursts llie bolls and naiioves the 
hulls. The lint ginned from such bolls is known as ‘'hollies, 
or bolly <‘otton. 

Snapped Cotton.-—In i)arts of westcun Tt'xas and Oklahoma 
un<I in a few other l<K'aliti<'s, cojisiderable cotton is harv(*st(‘d by 
snapping, that is, gatlu'ring by hand the b\irs, s<'('d cotton, and 
alL This method is used wlien tlu're is a scarcity of labor or 
when theni is so nnicli cotton to picked that it is difficult to 
harvest it. in any othcT way. A laborer may be able to gather 
more' pounds of lint cotton —vvtm twi(^(! as inueh under some 
conditions. Tliis snapped cotton is taken to a gin equipped 
with an extractor especially designe<l for handling it. The 
lint cotton ginned from snapped bulls ordinarily contains more 
trash than picked cotton, and the fiber may be damaged soincs 
what by the beating that it gets in the cleaning process; conse¬ 
quently, the product is of lower grade. If the cotton is snapped, 
some 700 pounds more to the load must hv, hauled to the gin 
than w'oiild be rcfjuirc'd in the (;ase of ])icked cotton. This 
extra weight consists mainly, of course, of burs; and since the 
burs are rich in potash, considi'raldo soil nutrient is n'rnoved from 
tins farm when they are liaxiled away. The ginning charge for 
snapped cotton is about twice as gn'at as for picked cotton. If 
all features are considered, there is not much difTerence in the 
total cost per bale. The following table given by Jones, Hurst, 
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and Scoatos^ shows comparative costs of the two methods of 
harvesting cotton in Lubbock County, Texas, in 11)27. 


Table XXXIVi4.“ —Aituoximatb Cost of Harvesting ani> Ciinning 
Picked, 8napi*ed, and Sledded CorroN in hirnBof K County, 

Texas, 1927 


Method of 
hurvoHtiiig 


Po\iDds 
n^quired 
to loake a 
500-pouDd 


Tlarvestiiig cost 


Ginning cost 



bale, ap- 

Per ewt. 

Per hale 

Per ewt. 

Perl 

)ale 

UVUal 


pnminaio 









Vu’kod.... 

1 .400 

$1. 

50 

$21 (H) 

$0.40 

S 5. 

.^»0 

i $2(> 

00 

SnHi)po<l.. . 

2,100 

0, 

,75 

15 75 

0 50 

10 

50 

20 

75 

Sledded... 

2,900 



2.55 

0 50 

14 

50 

17 

05 


“ Heqiiirementf) and ••OHt for sunppioK, and NltMlding I'otton in wc-al Tevas .ind 

Oklahomu, Dnreuu of ARiirulLurul K> oiioiiiU’s, U S Dupartiuunt of ArijcmiHimc, }*r(htuiitnry 

h'vptfTt 

Cotton Picking in Foreign Countries. —In s('V(;ral of the 
foreign countries where (totton is grown, such as (Jhina, India, 
and r^gyi)t, labor is very abundant, and there is no trouble in 
glutting cotton jneked. In China, it is a common ])raetiot' to 
gather tlu^ unopened bolls, store them, and pick out the s(mh 1 
cotton by hand aft(T they have optuied. This practice entails 
(»xtra labor, but it gives an exf^eUent grade of staple, sincx* the 
lint is not exposed to the weather and is relativfdy fn*e from loaf 
fragments and trash. In Kgypt, much care is exercised in picking 
cotton in order to produce staI)l(^ that will grade high; but in 
India, this does not seem to be the case. Much of the cotton 
there is of a very low grade. 

Mechanical Cotton Harvesters. —It has been the hope of 
cotton growers for many years that a machine would be made to 
pi(‘k cottoti. Inventors have labored over the probhnn and 
devised many juachiiuks. A cotton picker was patoTited in the 
United States in 1850, and since that time about 800 other patents 
liave be(ui granted. All these machines pick jnorc or less 
cotton, and some of them have been fairly efficient; but none of 
them has been economically successful to a degree that would 
w^arrant their common use. 

It is a difficult matter to devise a machine to pick cotton, for 
several reasons. The cotton bolls do not all open at the same 
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tiiiu\ Tlu' first ones that ()])('ii must ])i(‘kod beforo latrr ones 
open to j)r(‘V(*nt the staph' of tlie early ones from beiu^ dainaK<'<l 
by exposure' to tlie weather. The' ])lants and late bolls must 
not be injured whih' jiatluTijift in the early bolls. Tht' set'd cotton 
must bo picked with a minimum of trash and leaf fragments. 
Th(‘ bolls are hifrh aiul low on j)lants and elistributed throuKhoul. 
a consich'rable extent of space'. Some' bolls (U> not ojx'n we'll. 
The' mae'hine must gather the* eadton more cheajdy and more' 
rajudly than it ean lx* pi(*ked by hand. One writer has said that 
making a machine* to ])iek cotton is much like de'vising a jnaehine* 
to ])iek strawberries e)r raspbe'rrie's. The* maclnne must be* so 
construete'd that it will ge't all of the berri(*s, but it must not 
mash anv of th<*m. 

Notwithstanding th(' diffi(*ulty e»f tlie* preiblem, it s(*(*ms reaison- 
ably certain that seam* sent of nn'e-hanieral (action ])ick(^r will be* 
pert(*ct(*d in the future which will })iek at l(*ast a part of the 
cottnn and be* of e'e*onomi<t Amine*, e'sjH*(*ially under favoralde* 
contlitions, in r<*gions Avlu're* labor is se^are'e*. 

The' eotteui'harveistiiig machine's that have been de'viseel fall 
into four gen(*ral classes: tlie stripper, the Amcuum-suction, the 
mechanh'al finger, and the whirling sj)indle\ 

N/n/^prr, or Cotton Slrd Jlarvcstcr. —Th(i siintde'st type of cotton 
strippe*r, or sled )iarve\ste*r, consists of little rnore^ than a large 
box with the front end re*mov(*d. A V-shajxid slot sawed in the*- 
bottom at the front end guide\s thei eotie^n jdants to a narrow 
slit Avliiedi extends across tlui bottom of the box. The slit con¬ 
tinues between two parallel two-by-fours wliich reaedi from tlu^ 
floor of the box to near the* top at the back. Tlie^ l>ox is mountcel 
on low nmners and is elragge'd straddle* of the row. The stalks 
enter the front opeming of the slit, and as the* box moves forward 
the stems arc dragge^d through the opening, but the^ bolls, 1 icing 
too large to pass through the slit be'twc'cn the parallel two-by- 
fours, arc pulle.'d off. 

Another form of stripper is the fing(*r type. This consists also 
of a large box open at the front e'lid and suppo^t(^d by runners or 
wlie^eLs. Insteiad o! a triangular slot whierh the plants enter first, 
there are eight or more fingers consisting of parallel bars of iron 
about 2 feet long and inch square, fastemed sficurely in the back 
and sloping downward in front of the box (see Fig. 89A). The tip 
of the bars is pointed and bent iipw'ard slightly. A man stand- . 
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ing in the box forks hack into the box the stripped bolls whicli 
collect on the finger.s. 

After the growers ha<l l)egun using these crude strippers rather 
<'xtensively, the fann-inachiiuTy luaniifacturers became inler- 
e.sied and put several commercial strippers on tlu^ market. These 
wen' l)uilt mainly on tlie slot-stripper principle^. 



Fui. 89C.—Cotton stripper equippeti with bur oxtrftftor. {Covrtetti/ H. P 

Smith.) 


Tho cotton strippers gather cotton raiudly and cheaply but are 
adapted to rather small plants only (see Fig. 89/i), and they, 
according to Jones, Hurst, and Senates,“ losf! from 4 to 16 p(?r 
cent of the cotton. H. P. Smitli, of the Agricultural Kngine(!ring 
Department, Texas A. & M. College, has devised and built several 
stripper machines, some of whi<d) contain bur extractors and 
cleaners and are a marked improveunent over the original type 
of stripper, both in efficieney and in th(! (juality of cotton obtained. 

Vacuum Type of MecMnical Volton Pirken.—The yjickers of 
the vacuum type are not altogether mechanical, because it is 
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nonc^HHary for the oporator to touch each cotton boll with a suc¬ 
tion nozzle. This tyi)e of machine is simple in construction. 
It consists of a small engine', mountc^d on a truck and so cou- 
necU'd that it drives a fan whicli draw’s the s<‘('d cotton througli 
a tub(‘, or set of tubes, into a hopt)er. S(*veral smaller tubes are 
joiiK'd to the large ones. The operator touchc's th<‘ tip of the 
opc'ii boll, and tlu' scf'd cotton is quickly sucked in and c,arried 
to the storage rcc(*i)tacl('. Some of tlu^ machines of this tyj)*' 
have a nozzle on th(‘ end of the tube wdiich contains revolving 



Fig, 90,- -'Indiana (Stukenborg) elc<^tric cotton picker in use. (CouTtcBy Indiana 

Silo (^ omjHiny .) 


brushes, wheels, or some sort of mechanical device io catch the 
(‘xposed cotton and assist in pulling it from the boll. This may 
remove from the bolls cotton that the simple suction would not 
remove. 

Illustrations of the suction typo of mt'cluuiical cotton pickers 
are to be found in the Worswick-Haardt cotton picker, invented 
by J. E. Worswuck, Montgomery, Ala.; the Tliurman vacuum 
cotton harvester, invente<l by John S. Thurman and manufac¬ 
tured by the Vu(mum Cotton Haiw^ester Company of St. Louis, 
Mo.; and the Indiana (Stukenborg) eh'ctric cotton picker, 
invented by L, C, Stukenborg of Little ]{o(‘k, Ark., and manufac- 
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tun^d by the Indiana Silo and Tractor Company. Anderson, Ind. 
The last-inentioned macliine has nozzle attaelnnents at the end 
of the tubes and is illuslratcal in Tig. hO. 

Objections raised against the vacuum ty])e of ]ri(‘kers an^ 
that they are expeiKsive, that then* is much hand labor involved 



Knj. fll.—Stasn meohanical cotton picker. {Courtesy Siaso Alecftanicai Colton 

Picker Company.) 

in moving the nozzle to each boll, and that the suction draws 
in an extra amount, of foreign matter. 

Mechanical-finger Type of Cotton Pickers .—The third ty])(^ 
of cotton pickers mentioned above is d<‘signated as the mechani¬ 
cal-finger type, becausf* the essential part of the machine con¬ 
sists of rapidly moving fingers, covered with hooks or teeth, 
which quickly pull the cotton from the open boll (see Fig. 91). 
The nozzle containing the fingers must be moved by the operator 
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to (^ach boll that is picked. From the nozzle the cotton is carried 
[)y a scri(!s of coiivc^yinp; teeth through the barrel of the machine 
and autoiuat-ically dis(rhurg(‘d into a funnel-shaped canvas sack 
which is attach(‘(l to th(* back end of the machine. The fingers 
ar(i driven l)y a small eh'ctric motor attached to the inacliiiie. 
Fo\v(jr is furnished by a small power plant drawn along the cotton 
row by a muh*. 



Flo. 92.— Berry cotton picker with wire screen and part of suction pipes removed 
to show cylinders with picker spindles. {Vonrtvay if. N. Berry.) 


The Staso mechanical cotton ])icker manufactured by the 
Central Commercial Company, of Chicago, Ill., is an illustration 
of the type of picker just described. 

The Lowry cotton picker, invented by George A. Ijowry, of 
Boston ]\Iass., works on inxich the same princi])lc but is con¬ 
structed differently. 

Objections similar to the ones raised against the vacuum type 
of pick(T are made against the mechanical-finger typo. 

Whirling-spindle 2'ype of Cotton Pickers .—Mechanical pickers 
of tlu' fourth, or whirling-spindle, typo arc altogether automatic. 
The machine is driven straddle of a row, and numerous whirling, 
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noodle-llko spindles move through the cotton plant as the machine 
passes over it. When a spindle toucli(\s a lock of cotton, the lint 
clings to it and becomes twisted around it in sucli a way as to 
draw' the cotton from the l>olI. AftiT the spindh^s move out- of 
the plant, tiie cotton is slrii>p('d from tlieui by nnuihanical im^ans 
and carried to a contaiiier. 

The Berry cottoji pick(*r is a ma(‘hin(' of the type just }nen- 
tioned (see Figs. 92 and 93). It is an invention by tlie late If. N. 



Fia. 93.—Berry cotton picker complete. Insert, II. N. Berry, inventor. 


B(Try, of Greenville, Miss., and contains a munl^er of improve¬ 
ments over other machines of this type that had been con¬ 
structed previously. It has been demonstrated that this ma(d»ino 
will pick cotton rapidly; get most of the open bolls; colh^ct very 
little, if any, more trash than a person picking by hand; and 
damage plants but very little. It may be driven at a rate of 5 
miles an hour, picking a row as it goes. It has picked a bale of 
cotton in 3 hours. One man can operate the machine. It occurs 
to the writer that this machine or one of similar type will be a suc¬ 
cess and W'ill probably do much to revolutionize cotton growing. 
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On account of its apparent value, space is taken to describe the 
machine in some detail. 

The picking and pow(T mechanism of the Berry cotton pi(^k(T 
is mounted on an arched framework supported by four wheels 
similar to heavy automobile wheels. The arched framework 
pejrmits the pi(;ker to straddle the row of cotton that is to be 
jacked (see Fig. 92). The macliine is driven by a four-cylinder 
motor similar to the motor used in a light truck. This engine 
furnishes motive power for propelling the macliine and also power 
for driving the picking me(thanism. 

The picking mechanism consists of two cylindrical revolving 
drums which are 12 inches in diameter and about 3 feet long. 
Each drum contains more than 500 radiating, whirling steel 
needles. The drums are between front and rear wheels, one on 
each side of the row, and near enough together that the tips of 
the radiating m^edles almost meet in the center of the plant that 
is b(ung pic^ked (see Fig. 92). The distance of the drums from 
the ground is r(igulat(;d by changing the h(*ig}it of the rear wheels 
in respect to the arch. The radiating steel needles are tapering 
in shape, about }i, inch in diameter and 9 inches long. The 
drums are geared directly with the driving mechanism which 
turns the traction wheels, so that, as the machine moves forward, 
the drum revolves into the center of the plant at the same speed. 
Thus the needle remains almost stationary in the plant, in respect 
to movement in line with the row of cotton, and so avoids damage' 
to the plants. While the needles are within the plant, they wliirl 
on their own axis at a rate of about 600 revolutions per minute. 
If a lock of cotton comes in contact with one of these whirling 
needles, the loose fibers arc immediately firmly twisted around 
the needle, and the lock drawn from the boll. Since a large part 
of the noodles move through the space within the limits of a single 
plant, and since the limbvS and bolls of the plant move to some 
extent, there is not much chance for a boll to be missed. After 
the needles have passed through the space within the plant, they 
stop whirling for a moment, then start wliirling in the opposite 
direction. This tends to unwind the lint that is wound around 
the needles and facilitates the removal of the locks of cotton. 
Each needle passes through an aperture in a movable bar which 
serves as a stripper. As the needle is unwinding the lint about 
it, the bar moves outward so as to push the cotton from the 
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needle. The movement of the stripper bars is controlh'd by 
eccejitric tracks above and below each drum. After being 
dropped by the needle, the cotton is picked up by air blast and 
carried to a receptach; in the rear of the machine. 

The Rust cotton ])ieker, another machine of the whirling- 
spindle type, has received considerable publicity the last year or 
two. It works on inucdi the same principle as the Berry jnekcir 
but has spindles on only one side of the plant. The plant is 
compressed into narrow space so that the spindles may rcmcdi 
all the bolls. This machine is drawn by a tractor and is more 
simjde in eon.struction than the Berry picker and Ic'ss ('xi)ensiv(;, 
, but its (;fficiency might be improved. 
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CHAPTER XVTI 


COTTON GINNING 



Bofon^ cotton fibers can l)c used in spinning or making cloth, 
or even before th(‘y can b(^ mark('ted advantageously, they must 
he removed froin the seed by some kind of ginning process. 
During (iarly times, and even as late as 1793, the date of the 
invention of the saw gin, a consid(>rabl(; quantity of lint cotton 
was pi(;k(;d from the seed, or ginned, by hand. This was a' 
very slow and laborious process, but enough lint could be s(«ured 
by a family in this way, when tlu'y were not otherwise employed, 
to sufiply the iK'cds of the home. During pioneer days it was 
the <‘Ustom in many homes for the family to occupy themselves 

thus Avhile seatisl around tlu' fireside in the 
evening. 

“Churka” Gin of India.—^The first recorded 
gin mad(! was the .small rolhir, or “churka,” 
gin, list'd in India many ct'iituries ago. This 
^ machine consisted .simply of twoujiright pieces 

Fig. U4.— Churkii (*()(,•• ^ i i t • 

toil jEiii wood^ Tiuido s(T\iro at the base in some way, 

b(dwe(‘n wliicli were two small, horizontal, 

^ ^ 

parallel woodt'n rollers so adjusted that they barely touched 
(see Fig. 94). Atl.ach(;d to one of the rollers was a hand crank, 
by means of which the rollers were turned. The seed cotton 
was fed between the rollers by hand. The lint was caught 
by the rollers and drawn between them and thus separated 
from the seeds, which would not pass between the rollers. 
This ty|)e of gin vail not woi'k well except with the smooth- 
s('ed(‘d varieties like S('a Island. Five jiounds of lint cotton was 
a fair day’s work with oni' of these primitive gins. They are 
still u.sed to a limited extent in China and India. 

Some of the primitive gins of a .slightly differc'nt constniction 
had fluted wooden rollers, and others had one, small iron roller 
and a larger wooden roller. 

Roller Gins. —A number of different kinds of roller gins were 
made prior to 1793. These wt're improvements over the primi- 
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tive roller of India but wore fashioned after it. None of them 
proved to bo of great (economic value. Ao(tording to Miller,* 
the following persons invented improved gins; Krebs, of Missis¬ 
sippi, in 1772; Burden, of South Carolina, in 1777; Eve, of 
Augusta, Ga., in 1790; and Pottle, of Georgia. 



Fig. 95.—A typical 20-8tand roller gin. Lint is shown coming over the rollers 
and brushes and falling to the floor. {After Townsend.) 

The first roller gins were driven by hand power. Later ones 
niadti use of horsepower or w'ater 1 )ow(t. The prosont-day 
gins use, of course, steam, gas, or electric power. 

The modern roller gin is small and simple in construction. 
The essential parts consist of a roller covered with leather- 
walrus hide being preferred, or some other covering that is 
firm and of such texture that cotton fibers will cling to it freely— 
and a large knife. The knife is set so that its edge is parallel 
to the surface of the roller and barely touches it. The locks of 
seed cotton fall or are fed by hand on one side of the roller, which 
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picks them up and carries them to the knife. The lint clinging 
to the roller passtis imd(T the knife and is stripped from the seed, 
which cannot pass undtT the knife. The lint falls on one side 
of the roller, and the seed on the other (see Fig. 95). Some of 
the more recent types of roller gins have a mechanical feeder, a 
contrivance by means of which the seed cotton is carried to the 
roller regularly and in small bunches. Some also have an 
('xtra roller and an agitator for moving locks and partially 
ginned seeds. 

Roller gins are used in America for ginning Sea Island and 
American-Egyptian cotton. They are used in Egypt exclu¬ 
sively and to a limited extent in India and China. Roller gins 
are considered better than saw gins for ginning cotton with very* 
long staple. The saws may cut the fiber. Objections sometinuis 
made to roller gins are that the lint that comes frpm them is so 
packed or wadded up in parts that it makes a poor sample and 
makes neps, which bother in spinning; that the lint contains too 
many pieces of broken seed (true if the gin is not adjusted and 
run properly); and that the ginning is slow and expensive. A 
single gin will yield 50 to 80 pounds of lint cotton per hour. 

Saw Gins. —Prior to 1793, it had been demonstrated conclu¬ 
sively that cotton could be growm easily in the South. England 
need(^d cotton but did not want it in the form of seed cotton, 
because she had no good means of separating lint and seed. 
The South had plenty of fertile land and labor and needed a 
profitable crop to grow. Great need for a machine that would 
sei)arate the fiber from the seed quickly and economically was 
tlierefore felt. It is true that some crude cotton gins had been 
made but they were not satisfactory. 

Eli Whitney. —It has often been said that necessity is the 
mother of invention. Thus the great need for a machine that 
would separate lint cotton from the seed rapidly and thoroughly 
led to the construction by Eli Whitney of the saw gin, a machine 
that will do more than the early cotton growers imagined a 
machine could ever do. 

Eli Whitney was born at Westboro, Mass., in 1765 and 
graduated from Yale University in 1792. He possessed much 
skill in the use of tools, being “a natural-born mechanic.’^ It is 
related by Scherer^ that at the age of twelve he took his father's 
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watch to pieces but possessed enough ingenuity to put it together 
again, his father being none the wiser. 

After graduation from college, young Whitney accepted a 
position as teacher in a school in South Carolina. Going 
south on a boat, he chanced to meet Mrs. Greene, widow of 
Gen. Nathaniael Greene of Revolutionary fame, Mrs. Greene 
became interested in Whitn(»y and invited him to visit her 
plantation near Savannah, Ga. While there he saw negroes 
picking lint cotton from the seeds with their fingers, and he 
also heard certain visitors at the plantation, who were promi¬ 
nent men of the South, mention the great need of a machine that 
would gin the Green Seed cotton, w^hich was tln^ sliort-staple 
cotton with fuzzy seeds and which produced considerably more 
cotton than the smooth-, or black-seeded, sort like Sea Island. 

Whitney at once became interested in the ])rol>lem and fitted 
up a workshop in the basement of Mrs. Greene’s house, where, 
working with only the plantation tools available*, lu* (*onstruc-ted 
the first model of his gin in 10 days. First h(^ placcid small, 
sharp books over the surface of a board and drew uiigiunc'd 
cotton over them. From this came the idea of making a wooden 
cylinder with hooks attached. With the addition of another 
revolving cylinder, to which were attached brushes for pushing 
th(^ cotton from the hooks, the gin was essenllally complete. 

The first model of the gin was so promising that Phineas Miller, 
manager of the plantation belonging to the Greene estate, became 
interested and agreed to furnish the money ne(*ded to perfect 
this new invention and to put it on the market. In May, 
1793, Whitney returned to New England, where he secured better 
tools and materials to complete his machine, (see Fig. 96). On 
June 20, 1793, he applied for a patent, which was granted him 
on Mar. 14, 1794. George Washington, then President, signed 
the papers. 

The model presented contained a wooden roller into which 
were driven spikes. The spikes were bent and sharpened to 
form hooks. Seed cotton was placed in a hopper, or “gin breast,” 
as it is now called, in contact with the roller containing spikes. 
As the cylinder turned, the hooks passed betwetm strips of iron 
at the back of the hopper. Those strips were so i)laced that the 
hooks would pass between them in their circuit, carrying some 
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lint cotton which they had engaged in t-heir movement through 
the hopper but too (dose to ]K*niiit cotton se(ids to pass. The lint 
W'as in this way pulled from thf^ seeds. Just back of the rolltT 
containing spikes was anotiu'r rolU^r, to which were attacihed four 
strips of brushes (.s(‘e Fig. 96). This roller was set so that the 
l)rushos would remove tlie lint from the hooks, being geared to 
revolve in the o])posite direction from that of the hooLs and 
consid(TabIy faster. Altliough n^voKdng in th(^ opposite direc¬ 
tion, th(! t wo cylinders inovcnl in the same direction where they 
camci in contact. 



Fici. 9(».— Orif^inul iiuxlol of A\'hi(iicy’H oo((on t;in. {Afttr Tompkins.') 


An Improved Saw Gin. —In May, 1796, just 2 years after 
Whitmy obtained his pat(*nt, Hogden Holmes, of Augusta, Ga., 
obtained a pattait on an improvcal cottem gin. The Improvement 
over Whitney’s gin consisted in the substitution of circular saws 
for the rows of hooks. This was really an important improve¬ 
ment and one for which Holmes deserv^ed credit, although but 
little has bocai given him. 

Antagonism at once sprang up between Whitney and Holmes. 
Whitney became involved in much litigation with Holmes and 
others in defense of his patent rights. Eventually, South Caro¬ 
lina voted Whitney a royalty of $50,000 for his invention; North 
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Carolina gave about $30,000; and Tt^niiossoe about $10,000 
Most of this money was expt'iulod in lawsuits. 

Whitney's Business Policies. —It was Whitney’s jdan to main¬ 
tain a monopoly of eottori ginning. He refused to s('ll his 
gins but built them at various places and asked a toll of 1 pound 
of lint cotton out of every 3 gimu'd. When* gins w(*re built by 
others, Whitney sought to levy a tax of $200 on each gin. Thes*' 
methods of s(*euring n'lnuneralion fur his invention were not 



Fio. 97,'—Eli "Whitney, inventor oi Ihe cotton gin. 


popular with the (cotton growers and brought him into disfavor 
in the eyes of many, although lu; was really a beiuifactor of the 
public and deserved honor and financial reward. 

Value of the Cotton Gin. —The following jjaragraph taken from 
an address made by Judgti Johnson, of South Carolina, in the 
lawsuit brought by AVhitnty and Miller to recover from the state 
of South Carolina $50,000 ai)propriated by the legislature for 
the purchase of the right to use the gin in the state gives a good 
picture of conditions in the Soxith at the time the cotton gin was 
invented and its beneficial effects. 
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The whole interior of the southern states was languishing, and its 
inhabitants emigrating for want of some object to engage their attention 
and employ their industry, when the invention of his machine at once 
ojjened views to them which set the whole country in motion. l^Vom 
childhood to age it has i>resented to us a lucrative employment. Indi¬ 
viduals who were depressed with poverty and sunk in idleness have 
suddenly risen in wealth and respectability. C)ur debts have lx«n 
paid, our capital has increased, and our lands have trebled in value. 
We cannot express the weight of obligation which the country owes to 
this invention; the extent of it cannot be seen. 



Fig. 98.—Old plautation. gju house and screw. {Aftvr Tompkins.) 


Improvements in the Saw Gin. —It w^as at once very evident 
that the (drenlar saw as desigiu^d by Holmes was an improvement 
over the spiked cylinder of Whitney, and it was used, even by 
Whitney. Gins have been enlarged and adapted to the use of 
horse, water, or other pow^cu*, but the essential principles of the 
machine have remained the same even to this day. Tin* large 
amount of machinery found in modern giiiiieries is used largely 
to clean seed cotton, carry it to the saws, and convey the lint 
cotton away from the saws. 

Old-time Plantation Gin House and Screw Press. —Before 
the Civil War, a gin house, with a screw press for baling cotton, 
was a familiar sight on nearly every large plantation in the 
South (sec ¥ig. 98). The ginning was done during the winter 
or at times when there was no work to do in the fields. At such 
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times there was plenty of labor availal>le, both man and mule. 
The plantation manager even had trouble in finding jobs enough 
to keep his hands employed during the off season of th(‘ year; 
consequently there was little ne(‘d or desire for labor-saving con¬ 
trivances at the gin. The seed cotton was carried to tlie gin 
by hand and fed into it by hand; the lint was carried from th<i 
gin to the pn\ss in baskets, (unptied into tlui press box, and 
tramped down by men; and so on. 

Power to drive the giji and to turn th(^ pr<\ss scnw W'as fui inslied 
l)y mules. Two muh^s were liitched to each of two large lev(*rs 
which were fast(uied to a big vc'rt.ical wooden shaft. This 
shaft boro a large woodtai cog wlnu*! which engaged another 
w^ooden cog wh(*(d on a liorizontal shaft. A belt running from 
the horizontal shaft to the gin carried tlie motive power (see 
Fig. 98). 

When sufficient lint cotton had bec'n packed in the press box 
l)y tramping to make a bait*, pressure was a])plied by means of 
tilt; large wooden serew^ above the box (see Fig. 98). The scr(*w 
was raised and lowxued by large levers to which mules wort; 
hitclu'd. The bale was covered with jute or gunny sack and 
bound w ith two htunp ropes. 

The Modem Saw Gin.—Modern saw gins contrast greatly 
with the gin just described. In them every known contrivant^e 
is used to avoid hand labor. Electric, steam, or gas engines 
furnish motive power. The seed cotton is drawn out of tht* 
grower\s wagon bed by suction and carrit;d mechanically througli 
cleaner, distributor, and feeders to the saws. From the saws 
the set;d is carried by mechanical conveyors to the grower\s 
wagon, a railway car, or a storage bin. Tlu; lint is carrifnl by 
current of air to condensers, wdiich condens<; it and drop it into 
the press box. There it is packed by mechanical trampn^rs and 
pressed into a bale by hydraulic or oth(*r powder. About all that 
has to V )0 done by hand is to place th(* bagging and ties that are 
to cover the bak* in the press box, fasten the ti<;s, and roll out 
the bale of cotton. 

Modern ginneries contain from two to eight gins, or “gin 
stands,” as they are commonly called (Fig. 99). Where there are 
more than four stands, they are arranged in two rows, commonly 
parallel. The smaller gins are mostly privat<* gins and are found 
on plantations, while the larger ones are chiefly public gins. 
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Elevators ,—As was montioiuHl previously, at modem ginneries 
the s(‘ed cotton is drawn by pneumatic elevators from the wagon 
that hauled it to the gin. These are made of heavy sheet metal 
and are in the form of tubes 10 to 12 inches in diameter; the outer 
two jf)ints are movabh* and telescopic, so that different parts of a 
wagon V)ed may ho reaeluHl. Prox>erly connected tubes carry the 
seed cotton onward to l)ins, distributor, ch^anor, or feeder, just 
as desired. The suction is ])roduc(‘d by ra})idly revolving fans 
so placed as to draw the air through tlie tubes. 



FiCr, 99.—Four-stand gin complete. {Courtesy Continental Gin Company.) 


Cleaner and Separator .—In most gins, the seed cotton from the 
wagon is first carried to a cleaner or sei)arator (Fig. 99). Here 
tlie cotton is first thrown forcibly against a wire screen; part of 
the sand and dirt contained passes through the screen and is 
thus separated from the cotton. The cotton is next taken up by 
spiked rollers or by agitators of some kind, which tear apart 
the larg(', somewhat dense bunches and throw the locks against 
wire screens which permit dirt to fall through. 

Disirihntor .—From the cleaner the seed c^otton is delivered to 
a large belt which travels over the top of all the gin stands (Fig. 
99). Attached to this belt are fingers which assist in moving 
the cotton to the feeders above the stands. Each stand is 
regularly s\ipplied with all the cotton that it can handle. Any 
excess that the belt may have is dropped to the floor w'here the 
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belt turns (see Fig. 99) and is known as the ‘'overflow.** This 
cotton is taken up by the* (‘levator near by after all tlie cotton has 
been removed from the wagon. 

Ill some gins, a pmnnnatic* distributor is us(‘d. This delivers 
the cotton to a cleaner sc'parator above eacli gin. 

Feeder .—Over each gin stand th(T(‘ is a device for su])p]ying 
the gin saws below with cotton regularly and in small (juantities. 
This is known as a “h^edcu'.’* Tlie h^eder commonly contains a 
sj)ik(;d roller (Fig. 100), which picks up the (x)tton and so drops 



Fig. 100. —Combined feeder and cleaner. {Courivay CoriiinvnUU Gin, (^ompany.) 


it that it will fall to the saws. In many ras(\s, the feeders have 
cleaning devices in connection, as shown in Fig. 100. 

Gin Breast .—From the feeder the seed cotton falls directly 
into thi) gin breast, or “roll box,” as it is sometimes called (Fig. 
101). Here the (iotton comes in (contact with the rapidly 
revolving saws. When the saws strike the mass of seed cotton, 
they cause it to move and soon form a cylindrical mass or roll 
which revolves rapidly. In this manner, new bunches of cotton 
are brought against the saws almost continuously. 

The front of the gin breast is movable. If it is so set as to 
lessen the size of the opening at the lower part of the breast, 
the seeds are held inside the breast longer and ginned closer. 

Some gins are built with a double breast, into the outer com¬ 
partment of which fall hulls, bolls, etc. These come in contact 




402 


COTTON 


with the saws before they reach the n^gular roll of cotton. Gins 
of this construction are eHpe(dally valuabhi for ginning holly 
cotton or cotton that contains many burs, pieciis of bolls, trash, 
etc. 


'9^ 


Saws ,—The gin saws are steel disks 10 or 12 inches in diamet(U’ 
(Fig. 101). The saw teeth on tlie circundenuKH^ of the disks are 
made somewhat hook-shaped, so that tluy will have maximum 
strength but so tliat they will cut tlie cotton fibers a minimum 
amount. For good ginnijig, the saw te(dh jnust lx* kept sharp. 

- -- Even under id(*al conditions tln^ 

t teeth cut the AIkts tosonnu'xtent. 

1 The <lamage done is multiplied if 

: i the cotton is dam]) or if the saws 

I are run too fast. A pro})er speed 

) M 'j B | i E for lO-iiu^h saws is 400 revolutions 

minute; 12-inch saws, on 
A '9'*’ J account of their greater eircum- 

Ij} g * \W ^ ^ ^ 

ference, need not run so fast to 
' -^^1^ accom])lish tin* same nvsults. A 

' , Ar , > . , ^ single gin contains about 70 saws. 

• fw / ^ / Ribs .—On the side of the gin 

C" ^ breast next the saws is a phalanx 

Fu.. 101.-Transverse seetional «f iron, ^ill ribs (Fifr. 

viow of saw Kill. {Courtesy Con- 101). These bars fit togcthcu’ 
ttnetual Gi/i Commny.) closcly aiid firmly at ea(;h (*nd but 

have a narrow slit between each two in the middle part. The 
saw projects through this narrow slit and pulls the lint cotton 
through; tht* slit is too narrow for the seeds to i)ass. 

Some gins, like certain of the huller ty])e which are designed 
for removing burs, broken bolls, etc., have two sets of ribs. 

Mote Board .—Tlie mote board is a movable board under the 
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brushes of a gin. By moving this board, an air sjiace beneath 
the gin is (mlarged or diminished. Proper adjustment of the 
mote board assists in removing particles of seed and fon^ign 
matter from the lint cotton. 

Gin Brushes .—Just back of the gin saws is a revolving cylinder 
which bears numerous rows of bristles, or “bnishes,” as they are 
called (Fig. 101), The bnishes are set so as bandy to touch 
the saws and are geared to run about thn*e tim(NS as fast as the 
saws. By this means they remove the lint from the saw teeth, 
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although they move in the same direction aa the saws. The 
brushes, when ninning, generate a oum^nt of air which assists 
not only in removing the lint from the saws but also in driAurig it 
toward the condenser near tlu; jjn'ss. 

In some gins of rec(mt manufacture, an air blast, instead of 
brushes, is used to remove the lint from the saws (see Fig. 102). 



Fi(i. 102.—Air-blast method of removing lint cotton from gin saw. {After 

Taylor.) 

This method seems to be fully as satisfactory as the brush 
method. 

Condenser .—The lint removed from the saws is carried by air 
blast to the condenser, which consists essentially of a large roller 
covered with wire screening, and a smaller wooden roller. The 
lint is blown against the screened roller, which allows the air 
to pass through but stops the lint, which collects on it. The 
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Tollors BO turn as to press the acc-ujuulatod lint between them, 
thus forminfr a fairly compact layer of cotton **bats.” 

PrcHs .— From the condenser, the cotton drops into the press 
box, over the bottom of wliich has been spread bale bagging. 
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Fig. 103.— RevoIvinR douWo-box prow with 5-inch screw and plum Bteam- 
cyhnder trixmpor. (Courtesy Contirtental (lin Company.) 


As the cotton colh^cts in the box, it is packed every minute or vso 
by mechanical trampers. After enough has accumulated to 
make a 500-pound bale, an amount estimated by the press¬ 
man, heavy pressure is applied by hydraulic, screw, or other 
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power. Just before it is appli(Hl, a piece of basgbip; is pla<;ed 
over the upper j)art of tli(‘ mass of eotton in the l)ox. While 
the cotton is under pn^ssure, the bagj»in|r is fiite<l ov(‘r the 
sides of the bale (the bagsinj^ is usually not long rmough to eovcT 
the sides coinplettdy), and six iron ti(‘s are put around it and 
fastened. Pressure is now releast'd. The eotton (*xpands sonu*- 
what but is held firmly in a (*omi)aet bale by th(' bagging and 
ties. The baki is now conii)k‘te. In most giiinerie's, a double 
press box, lik(^ the one sl)own in Fig. 1011, is us(‘d. Tins ])(Tinits 
the gin to run continuously, since one box inay lx* filling while 
the cotton in the otluT is lx*ing com]m\ss(‘d and ticxl. 

Cotton Bales. — Befon^ lint cotton ean be liandled conv(*ni<*ntly 
or markebnl, it nuist l)e ma(k^ more compact and tied in a package 
that can ho handled satisfactorily. Various kinds of i)a<*kages, 
or types of bales, have been made and are being madt^ by diff(‘rent 
countries at }>resent. 

In America, (cotton Wius first ])ack(Hl in a large sack as a packagt; 
for the market. This sack was commonly suspended b(*noatli 
a hole in the gin-hous(j floor, through which lint cotton was 
pushed. The cotton was packed in the sack by two men who 
trampled it. When the sack was ])acked as full as j)ossi))l(*, the 
op(*n (*nd was sowed. Those sacks weighed 200 to 300 ]>()umls, 
and the cotton was comprtisscd to a density of about 5 pounds per 
cubic foot. 


These bags of cotton were bulky, re<iuiring much space in 
ships. Tliere was at once a demand for a package that would 
not take so much room in i)roportion to its weight. The demand 
brought into use the screw i)ress, such as has b(xni d(\scrib(*d in 
th(^ preceding pages. The screw-press bak'S varied in weight 
considerably but were iiitfmded to weigh 500 pounds. Their 
density was about 8 ])ounds per culnc foot. 

About 1870, the metallic screw and hydraulic press came into 
use. By means of these the bale was given a dcaisity of about 
12 pounds per cubic foot. The size of the i)ress box was stand¬ 
ardized to make a bale of uniform size—27 inches thick and 54 
inches long. The width varied somewhat, depending on the 
compression of the bale, but was about 45 inches. The avcTugc 
weight was about 500 pounds. This bale was the same as the 
modern flat bale which is turn(*d out by ginneries all over the 
South (Fig. 104). 
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Round Bales ,—Different machines have been devised for mak¬ 
ing round bales, b\it such balers arc not made extensively. The 
Bessonette bale, which is the type mostly used, is made by wind¬ 
ing the bat around a central core. As the lint is wound, two 
rollers press against the roll, thus packing the fibers closely. 
Wound in this way, the fibers adhere. The result is a very com¬ 
pact cylinder of cotton which will not unwind or exj)and. No 
ties are rteeded to k(H»p it coinj)ressed. The finished bale is 
about 25 inches in diameter, weighs 250 pounds, and has a density 
of about 33 pounds p('r cubi(r foot. After coinph^tion, the bale is 



Fig. 104.—Ameriran flat bale. 


covered with duck or hemp cloth, which is sewed on. A lint 
sample is taken while the bale is being made. The covering of 
the bale is not cut for sampling. 

Bales Made by Foreign Countries .—^The cotton bale made in 
India varies in size considerably, but the average weight is about 
400 pounds. It is entirely covered with bagging and well bound 
with tics, which run around it spirally. It is a neat, well-pro¬ 
tected package. 

The Egyptian bale, when shipped, is said to be in better condi¬ 
tion than that from any other country. It weighs from 700 
to 800 pounds and is compressed to a density of about 30 pounds 
to a cubic foot. It is completely covered with canvas and 
securely bound by numerous iron bands. 

Compress. —Witli the increase in cotton production came fur¬ 
ther demand from railroads and ship lines for a more compact 
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hB>k\ This demand brought the bale et)ini)r(‘ss into use. I'he 
eompress is construeted much like a gin i)ress ('xc('pt that it is 
inueh stronger and can exert more pr(\ssure. 

When a flat bah' is jnit into a coinpr(\ss, the ties an' reinov('d, 
and usually patelu’s, pieces of bagging, are put over the holes in 
the old bagging and ovt'r tlu' sides of the bah' tha-t had not been 
eoven'd with bagging. A pressure of 120 pounds or mon' per 
square inch is then ajqdied. This reduces the bale to a thickness 
of just a few incln's and a dt'iisity of 50 pounds or more per i ubh* 



Fia. 105.—Compressed bales. 


foot. The ties are then replaced, and usually two others, which 
are made by splicing jjieces cut off the old ties, are added. When 
the pressure is removed, tlu^ bale expands somewhat and becomes 
less dense, but the df'nsity nunains above 22}4 pounds per cubic 
foot. Bales are handled so rapidly at the compress that not 
much pains can be taken to give them a neat appearance; 
consequently, the compressed bales have irregular shapes and a 
ragged appearance (Fig. 105). Double the number of bales may 
be placed in a car if they have b(^en (iompre^ssed. Compresses 
are to be found in the South in all towns of any size and at all 
concentration points for cotton. A charge of 55 to 75 cents a 
bale is made for compressing cotton. 
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Gin Compress. —In order to aAoid tho expense of hauling bales 
to a eoinpn^ss and the extra labor of handling th(?ni tlierc, a gin 
eompr(*ss has been (‘onslrueted. This is similar to the regular 
baling press at the gin and is used instead of it, but it is built 
inu(di stronger, so that more pn'ssure may be ajjplied to the bales. 
This system is surely mon^ (H'oiunnical than tlie one in vogue, 
but it is not us(*d extensively. I i s adoption would call for uew 
presses at the gins and tln^ doing away with the eom])resses, in 






Fig. Plantation Rin, ahowinR*road« of col ton waiting to be Kinnc‘il. 

whieh much capital is invested,' aiKhw^tild require certain changes 
in marketing methods. 

Criticism of American Bales. —The Ameri(*an (U)tton bale 
wh(*n it arrivt^s in foreign markets is V(‘ry raggiul in appearance. 
The bagging has biam lait at several plac(\s to draw samidcs; 
some of tlu! cotton is exposed and dirty; and the whole bale 
has perhaps been damaged by exposure to the wi^athor. The 
bad condition and ai)])earance are due largely to our sampling 
and marketing systems. Almost every dealiT that handles the 
bale feels that he must have a new sample from the bale, and 
usually he cuts the bagging at a new ])lace to get the sample. 
The producer is far removed from thi* coiLsunier. Hi* feels that 
the consumi^r will never know when* the bale cami* from and 
that the price he receives for his cotton does not depend to any 
great extent on how he handles the bale. 
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Seed-cotton Driers.—Seed cotton that is damp or wet will not 
gin satisfactorily. If very damp, some of the fibers will be cut by 
the saws or packed into small dense tufts, Th(^ saws may become 
so clogg(‘d that the gin will not run at all. In somt^ areas, 
esp(‘cially in the Gulf Coast region, there is so much wet cotton 
that a special efFf>rt is made to dry it bt^fore ginning. Some 
grow(TS spread the seed cottoii on she('ts in th(' field aii{l expos*' 
it to the sun for several liours. OtluTs spn^ad it out in a thin 
layer in large wire-botlonu'd trays and leav*' tlu'in out in the 
sun for a day or more. Persons using this nudhod eitlier have a 
larg*- building near by int*> which the trays may be moved in 



Fi(i. ier);4.—A coinploto layout for cotton giii and two-fan vortioul drier, 
model A, with tower on ground level. A one-fan drier iUHtallatioii is made by 
eunneetiiiK both separators to one oversize suetion fan. (After Bennett.) 


case of rain, or they have canvas to simaid over th*^ trays to 
keep off thi) watfu*. 

None of the methods just mimtioiunl is raj)id or very satis¬ 
factory. Some artificial driers dry tlu; cotton by passing it 
through a large eylinder or tower through which is forced a 
strong current of ht'atod air. One of the most successful artificial 
driers is tin; out* designed by Bennett/ of the Bureau of Agricul¬ 
tural fJnginoering, U. S. Department of Agriculture, The? 
general arrangement of this drier is shown in Fig. 106A. With 
this machine, the damp seed cotton is tn^ated with a continuous 
current of hot air at the rate of 40 to 100 cubic feet for each 
pound of cotton. The cotton is exposed to tlu^ drying process 
for different periods ranging from 15 seconds to 3 minutes; the 
temperature of the drying air is 350 to 200°F. 

Important Features Relative to Gin Operation. —The men in 
charge of the Government Experimental Gin at Stoneville, Miss., 
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have made various studies relating to the operation of gins. 
The following paragraphs prepared by Bennett give a summary 
of results obtained: 

There were only small effects on the lint quality and the ginning 
capacity caused by variations of gin-saw speed 100 revolutions per 
minute above or below the manufacturer's recommended speed. Lower¬ 
ing the speed 100 revolutions per minute improved the quality slightly, 
but raising the gin-saw speed 100 revolutions per minute did not change 
tlie quality apjireciably. 

(Changes in seed-roll density, caused by changes in thcr rate of feeding 
seed cotton to the gin stand, are much more important than changes in 
gin-saw speed in affecting the quality of the ginned lint and the mechan¬ 
ical operation of the gin stand. Loose-roll ginning gives the better 
<iuality c.otton. * 

T'h(; effects of variations in the method of ginning em]>loyed with 
a wide range of cottons were materially greater on the preparation 
coinjK>nent of grade than on any other quality element. 

No real effect of gin-saw speed on staple length was found. As the 
so<^d-roll density was changed, the staple-length differenties between 
loose- and tight-roll samples showed slight tendencies for the loose-roll 
samples to be classed longer. Laboratory determinations of the upper 
quartile length and of the variability of fiber length showed little relation 
of these elements to the gin-saw sjx'od or the seed-roll density. 

(Irade differences due to variations in gin-saw speed averaged less 
than one fifth of a grade improveraeid for the low speed. The change 
due to increasing the sjMjcd was negligible. Grade differences due to 
change in seed-roll density amounted to nearly two thirds of a grade in 
favor of the loose roll. 

Using prices for cotton of like grades and staples prevailing in the 
Memphis market during the 1932 crop season as a basis of monetary- 
value computations, the use of a loose seed roll instead of a tight seed 
roll with a group of cottons averaging inches in staple length from 
seed cottons averaging 14.1 per cent in moisture content showed net 
benefits of approximately $4.50 per bale, or 13 i>er cent; and almost 
$1.50 per bale, or 4 per cent, with a group of cottons averaging 
inches in staple length from seed cottons having 10.2 per cent moisture 
content. 

The amount of reduction in value as a result of using a tight seed 
roll for short-staple cottons (about 1 inch) from seed cottons of rela¬ 
tively high moisture content and of substantially lower moisture con¬ 
tent averaged 95 and 02 cents per bale, respectively. 

Ginning capacity and lint turn-out for the group of seed cottons 
giving 1-inch staple length and having 9.6 per cent moisture content 
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“W’ere generally slightly less with the low saw speed and often were 
greater with the high speed. Ginning capacity for an outfit of four 
70-saw gins was increased 3 bales per S-hour day by increasing the 
gin-saw speed 200 revolutions per minute, and 11 bales by using a tight 
se<‘d roll instead of a loose seed roll. Lint turn-out showed no definite 
or consistent relationship to seed-roll density. 

Power requironient, though showing some tend(Micy to increase 
with gin-saw speed, was not materially affected by changing the gin-saw 
sj)eed 100 revolutions per minute above or below the manufacturer’s 
recommended speed. The ]>ower requirement was increased 50 i>er cent, 
however, by varying the seed-roll density from loose to tight. 

Energy consumption per unit weight of seed cotton ginned was not 
a])j)recial)ly affected by variations in gin-saw sjx^cd or seed-roll density. 
The interrelationship of ginning time and power requirements caused 
tlie difference in energy consumj)tio!i to be negligible, although indica¬ 
tions were that for these* small differences the high gin-saw S|wc(l and 
loose seed roll showed slight advantages. 

Number of Gins in the Cotton Belt. —As shown by Hathcoc.k,'* 
there has boon a gradual decline in the number of cotton gins in 
the United States since 1012. In that year, there were 28,358 
gins, wliereas in 1925 there were but 18,262, and of this number 
only 15,482 were active. In 1933, the number of active gins 
had ham reduced to 13,543. This dcctline in number was largely 
dxie to the abandonment of many small plantation gins and the 
construction of largo public gins. Although the number is 
smaller, the larger gins an^ better (equipped, and the crop can 
probably be ginned in loss time than form(;rly. It has been 
estimated that there are sufficient gins to gin the whoh; American 
crop in 30 days if all wore kei)t going at full capacity. 

The total investment in cotton gins amounts to approximately 

$ 200 , 000 , 000 . 

Cost of G innin g-— The charges for ginning are usuall^^ 30 to 
45 cents per 100 pounds of picked setid cotton, and in addition 
a charge of $1.25 to $1.50 per bale* is made for the bagging and 
ties that are put around the bale. The total cost is from $5 to $7. 
The charges for ginning snapped or sledded cotton, as wjus 
mentioned in Chap. XVI, range from about $10 to $15 a bale. 
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CHAPTER XVIII 


COTTON CLASSING 


Tlio stiipk' of diffon'iit kinds of cotton vai'ics p;roatly in Iciif^th, 
strciifrlh, and character. Different lots of codon vary much in 
respect to color and amount of trash and fonagn matt('r in them. 
'I’liere are other diff(!renc<‘,s also that an^ A’cry evident to pcTsons 
engaged in the cotton trade but not easily nndimstood by those 
not \v(‘ll acquainted with the staidc. Before cotton can be 
marketed satisfactorily, the different kinds must be named and 
designated in sucli a way that the sclh'r jiiay b(! able to ('xjdain 
just what kind of cotton he has to offer and the buy(^rs may 
inchTstand what is offered and be able to say what is tlie market 
value of cotton of such a (luality. This need of a standardizing 
.-ystem for use in cotton markefing brought into cxistenee the 
sciemee, or art, of cotton classing. It is mon; of an art than a 
sci(Mic.(', perhaps, because^ it is masten'd num' by practice than by 
.study. While it is true that many cotton sales are made on th(^ 
b.asis of sam])les or on ty])e, there is ueverth(de.ss always use for 
t(‘rms in designating market (jiiotations and various bu.sine.ss 
tninsactions. 


A few y('ai’s ago, very few' i)ersons cxc('j)t the cotton buyesrs 
in tlie larger markets knew anything about cotton classing, or 
grading and stapling cotton. The local buyers had a general 
notitui of grades; knew clean, white cotton when they saw it; 
and in bujdng were careful to give themselves a good wide margin 
in pric(' ])aid. They did not giAm the real market values of defi¬ 
nite grades. The grow'er flid not know what grade of cotton he 
had for sale; consequently, the ])riee received depended more on 
the competition of buyers than on the merits of the cotton. In 
far too many instaiKies the grow(;r did not get the real worth of 
his cotton. 


More recently much nion' interest has been taken in cotton 
classing. The subj(;ct is taught in most of the agricultural col¬ 
leges in the South, in special cotton-classing schools, and in 
institute courses for farmers. County agents can secure sets of 
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Official Cotton Standards. Growers may then examine or 
study these and by means of them get some notion of cotton 
grades. 

History of Cotton Classing. —Names for difft^nmt graders of 
cotton w('re first used in Liv(irpool about 1800. Since tliat time, 
there has been in use at all times some sort of systenu of cotton 
(Massing, l;ut, as a ru](‘, it has bc^en opm to many oljjections. 
Until very rec(nitly not only did the markets in diffenmt countric^s 
hav(^ different standards, but even the standards varied in differ¬ 
ent cities in the sanu' eountry. Iiiv(*rpool used one system, New 
York another, and New (Irh^ans still another, Tliis mad(* traditig 
b<4we(‘n th(^ diff<*rent markets inconvenient. As a rul(‘, tlassajue, 
or about the same, grade nanu's w(*n; used in the diffen^nt 
mark(‘ts, but they did not in all cases rejjn'seiit the same quality 
of cotton. 

Grad*' nanu's w(T(» us('d in Amc'rica, to som*' during the 

first half of tlu^ ninetc'enth ecnitury, hut it was not until the latter 
half that a syst.iuuatic (effort was mad*' to get tlu' inatt(‘r on a 
];roper l)asis. At a me(‘ting of represenlMlives of the Aim'riean 
('Otton Kxchaiig<\s ai. Augusta, Ga., in 1S74, the standards usihI 
by ilie N(‘w York hlxcljange adopb'd for iiso in all th(^ 

*^x(*hang*‘S of ilui couniry. After the adoption of tlie standards, 
many of tlu' exchang(\s inad(' no systematic (*ffort to i)r(^s(»rve 
thi'ir samph's; conseqiu'ntly, diffen'nt standards were soon in 
use in different ])lac('s, and mu<‘h confusion resuUi^d. 

In 1909, Ix^caust^ of complaints made by cotton growers, the 
United States government began working toward the standardi¬ 
zation of (cotton classing in this eountr^r. A cominitUio consist¬ 
ing of ex})(^rt cotton classcTs, prominent cotton growers, dealers, 
and manufacturers was ajqxnnted by the Sc'cn'tary of Agriculture 
1<» confin* with tlie govt'i-minnit classers. Afltu' due delibera¬ 
tion and study of grade ty]H*s from about 30 American cotton 
exchanges an<l tyjx's submitted by individual members of the 
committee, the eonimitt*H‘ made a unanimoiis report and sul> 
mitted a set of nine standards for grade which it had prepared. 
Co[)ies of this set wc're j)repared and temporarily placard in 
cotton exchaiigt^s, in eolleg(^s, and in offices of other organiza¬ 
tions. Within 6 months after tlu'ir promulgation, sets had been 
purchas(xl by interested parties in 21 states and also in England, 
Germany, and Mexi(u>. 
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'V\\o. iisp of flip first statuUircls prppnrotl was n<^t (‘oiupiiisory. 
Thoy did not raot't with uiuvorsal favor, bpoaiisf* tlie trado 
considprcd thorn too high, espt'oialiy for tho lower grad<‘S. 

With tho passage of tho Unitc'd States Cotton Futiin's Art in 
1914 it bi'canie necessary to r('qiiiro tho use of Offitdal Govorn- 
inont Standards. In ordta* to have a s(»t of official standards 
that would bo thoroughly acof'ptablo to lh(' trade, some of tho 
leading cotton class<TS of th<^ country w(a*o calhal to Wasliington 
to work with tho (h'partniont oxjM'rts iu tho ]>roparatitai oi a 
now s(’t of standards that would moot tlu* objc'ctions raised 
against tho old sot. A s(*t of nc'W standards was thus j)n*parod, 
and on Doe. 15, 1914, the Socrotary of Agrioultun* gav<‘ notic.c 
that ho had on that day ostablishcul and did thon^by ])n)nnilgato 
standards for nine grades of whiU^ cotton designated as Middling 
Fair, Strict Good Middling, Gootl Middling, Strict MidiUing, 
Middling, Strict JiOW Middling, Low Aliddling, Strict Good 
Ordinary, and Good Ordinary, to bo known as tho Official Cotton 
Siandards of tho Unitt'd States. ^J''ho changers uia<h‘ in tin; stand- 
ar-.is niiwh^ tluan a(;(u‘ptahle to all int(a*(*.sts in this country, and 
their us(^ Ix^c.amo g(*noral. 

Ill 1915, tin* Sc'cn'tary of Agriculture issued an announcoinoiit 
in which 'W'oro dt'fimal certain kinds and conditions ()f cotton that 
w(Te not 1<aulorabl(5 on future contra(‘ts. Standards for color 


Avero (‘stabli.sla^d and promulgated in 1916; standards for Aiueri- 
c*aii-!Ogyptian, in 1918; standards for Sea Island, in 1918; and 
standards for length of staple, in 1918. lii July, 1922, tho 
Official Governnuint Standards weni again revised, and c(‘rtain 
changes made by a committee represontirig all branches of the 
cotton trade. 

A numcri(‘.al systeffi was introduced in the revised standards to 
designate thri different grades, No. 1 b(ang assigned to Middling 
Fair, No. 2 to Strict Good Middling, and so on, higher numbers 
being giv<ni to tlfe lower gradcis in numerical order. Additional 
designations for color were established. 

On Mar. 4, 1923, the United States Cotton Standards Act was 
passed by Congress. This gave legal force to the Official 
Cotton Standards, establisluai under th(‘ United States Cotton 
Futures Act, in all spot-cotton transactions in iutcTstate and 
foreign commerce. Their use was to be requin^d after Aug. 1, 
1923. Tills requirement made it very necessary that ijiverpool 


.. rfi'u' 'Si 1,. 
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and other foreign mark('ts liavo the same set of standards as the 
United States. Th(^ d('siral)ility of this uniformity had been 

Table XXXV.— CiKAinnr Illlstuatiok <»f the Universal Standards 
FOR THE Grade of Amkrr an Utland Cotton aj; PaoMitLOATED 



Atui. 20, 

Effective Auc. 20, 1030 


Gni> 

Exfru wluto 

Wliito , 

Sp«l t (^d 

' Tiusod 

I 

1 

’ I’ollow 
slainod 



ME 


■ ■ i 




SGM 




GMG 

GMKW 

GM 

GMS}k 

GMT 

GMYS 

HMG 

t^MKW 

SM 

EMSp. 

SMT 



MEW 

M 

MEp. 

- - 

EM YE 

MG 

SLMEW 

SLM 


MT 

MYS 


LMEW 

LM 

1 ELMEp. 

1 LMEp 

1 

1 

1 

1 

SLMT 

LMT 



HGOKW 

SGO 



aOEW 

GO 




Symbi 

vy lyp< 

c)tc guides fc 1 

mIiicIi puuMuuI 

form,, nr giadc bi)xcH of tl 


■“visod h tduids vili 1)0)1 oil for piil)ln* Jistiilmnon The firsidos incliraU'dUy s> inhoL 
are desonpUvo grades mid \m11 ooI l>e epicscnted Ly Riade l*oxcs. Middling Kaii 
While eolloit iiat hieh in eolr>t, leaf, and pre 'mation is Let let than St net CLiod Middhiig 
(ivay i'oitoi) is that whieh is inore giay i I'ol than that in the boxes tin W'tnte eollon. 
Spotted cotton IS Ihut which in color in hclweeii the White and the Tinged, Yellow Stained 
is that which is more yell(»w in color than the Tinged, and Extra While is that which is whitei 
in color than the Wluto giadirs. On and aftei Aug 20, llKIO, the guides shown above the 
horizontal line will be deliverable on fuiuies contracts made in accordance with sue of 
the United States Cotton Futures Act. Those below the line will not he dcliveiablc on au< h 
futiiiCN contiacts. 

rt*{'oguiz(‘d by all the inarki*ts for some time, and sevt'ial unsuc¬ 
cessful efforts had boon made to Itring about the use of uniform 
standards. 

With tlu‘ jiassagt' of the act inentioiied above, the matter of 
universal standards was again taken u]). lu June, 1923, there 
was a eonfenmee in Washington of Oflieials of the U. S. Depart¬ 
ment of Agrieultnre and representativt^s of the Liverpool Cotton 
Association, the Manchester Cotton Association, the Syndicat 
du Commerce des Cotons du Havre, and the English Federation 
of Master Cotton Spinners’ Associations. The representatives 
from Liverpool held proxies from the associations at Bremen, 
Rotterdam, Ghent, Barcelona, and Milan. After discussion and 
the submission of recommendations by the visiting representa¬ 
tives, the official standards for grade and color for upland 
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cotton, with certain modifications, were adopted by all the 
associations ro])rcsented. The Ifiverj)ool represc'ntatives a^kt'd 
for (certain changes in the white* standards for Good Middling, 
Striet Middling. Middling, and Strict Low Middling, and it 
w;is the wish of the for(*ign deh'gates that the name* “lTniv(*rsal 
Standards'^ he instead of ‘‘Official Cotton Standards of 

tlif^ United States.” 

A .s(*(‘ond confer(*Ju*(‘ was called during Jnly, l!)2;i, at which 
the* assf)eiati()iis incjilioned al)ov(‘ wewe r('])r(*s(*nte‘d and, in adiii- 
tion, American nierc'hants, cxporttTs, s])iiiners, and growers. 
This conf(*rence agreed on C(‘rtaiii change's. Tlie Secr(*t.ary of 
Agrienilture published an order putting into effect, on Atig. 1, 
1924, the change's sugge'sted l)y this last conference. Other 
standards not affecte*d by the e'hang(*s made* in the conference* 
we‘n* r(*})romu]gated, and the name Universal Standards was 
rc'eogiiized as an alternative name. 

With the exception of the establishment anel snhseepu;nt 
meidifieaition of standard l)oxe\s for five* grade's of h]xtra White* 
Lotton, the standards for upland graele^s re*niained as promulgateei 
eni July 80, 1923, eiiitil a general revision was officially a]>])r()ve*d 
on Aug. 20, 1985, to be* effective on Aug. 20, 1930. The* reasons 
for the e^stublishme^nt of the new^ set of graele standards are* given 
ill Service ami Regulatory Aiinounccment 150, U. S. De*])artme‘nt 
of Agrieailiure, as folleiws: 


III recent years various re()ucsts have be^eii received that the* graele 
standards he so niodifie'd as to make them more rejiresentativc of the 
grade characteristics of the liulk of the cotton now preidueied and to 
increase their usefulness to buyers anel sellers in the United States and 
abroad. Theses reejucsts have come from organizations of ireiducers, 
merchants, and inanufactiirers in tlie United States anel from inerchaiits 
and manufacturers in foreign countries. . . . The experience of the 
Bureau of Agricultural Economics in the cotton standardization weirk 
had clearly established tlie need for a general revision, as hereafter 
explained. 


The* Burr*au of Agricultural ICejoiiennics, in its effort to ded;(*r- 
inine* to what extent the standards shenild be* inoelifiesel, maele a 
survey of the color and graeles of baleis of the* American crops 
for the years 1928 1934 inclusive, as shown in the regular re*ports 
maele by the^ bure'au on the quality of tlie* American eirop. Fur¬ 
ther studies were made of the e*olor and grades of cotton in 
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important spot markets, but only a few bales of Blue Stained, 
Yellow StaiiK'd, Yellow Stained, or even Yellow Tinged 

cotton were found. It was noted further that very little cotton 
in th(*s(; markets was elass<‘d as lixtra White. 

The Itrgulaiory Ann(m7ic.vnivnt 150, quoted above, continues: 

It was a})parent from the study as a whole that the cotton graded 
against the standards for White' cotton in recent years was considerably 
whiter than much of that repn'sented in the old universal standards. 
I’urtliennore, since little or no Blue Stained, Yellow Stained, or Middling 
I'air White cotton iiad been produced, it was virtually inqKJSsible to 
procunj (!(itton of those descriptions for tla; prei>aration of l>oxc.s to 
r(‘])resent the grade's. 

In vi('W of tlujse facts it was decided early in 11)35 tliat the preparatio!i 
of a tent-ative s(?t of revised standards sliould he undertaken. In it 
the grades for Blue Stained cotton were eliiuiuatod and tlie grades for 
^'<‘llow Stained were made descriptive. The grades for White cotton 
were' shifted to include winter, and the more creamy sanqiles in tlie 
higher gnukis for White cotton were eliminated, since creamy liale^s 
could not be found in (juantities suflicient to make cojiies of the old 
standards. 'Fhe higlu'st grade for White cotton, No. 1 or Middling 
f'air, was made descriptive, as were the grades for hjxtra Wliite. The 
hitt.('r was increased in numlw'r from five to sovTii. The new 'ringed 
gradt'S ditJ not contain the deeper colored cottons of the old series, 
and the cliangcs in the Wliite and in tlio Tinged .standards resulted in 
excluding from the descriptiv^e standards for Spotted, much of the Light 
'ringetl cotton heretofon' classified as Spotted. No. 2 Yellow Tinged, 
or Strict Clood Middling Yellow Tinged, was also eliminated in the 
revision. 


The rt'vLsioii mentioiuMl above reduced th(‘ nuinbcT of recog¬ 
nized grade's from 37 to 32 and the iiumlxT of standards repve- 
s<'nt(‘d in grade box('s from 25 to 13. Tlie grades now officdall^’’ 
re<a)gniz('d and the grades for which grade box(;s may be obtained 
are shown in "JYible XNXV. 

Cotton Standardization. —A system of cotton elossiiig or stand¬ 
ardization must take into account many qualities of cotton and 
vxpivsH ill som(3 way the degree in which any jiarticular quality 
is manifested. These qualities cover such attributes as amount 
of trash, waste, or foreign matter in the cotton; the color of the 
fiber; body of fibers; uniformity of fibers; damage to fibers in 
ginning; and mixture of different kinds of cotton in a bale. 
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Eac*h of these different qualities will be considered in some detail 
later. 

Classification According to Grade. —Tlie tJiiivi'rsal Standards, 
which suiHTseded the t)fficial Cotton Standards of the United 
States, contain nine gradt's of whit(^ cotton, \vhich are named 
Good Ordinary, Strict Good Ordinary, l^ow Middling, Strict Low 
Middling, Middling, Strict Middling, Good Middling, Strict 
Good Middling, and Middling Fair, the last nanied bidng the 
highest. Each standard repr<‘sents a full grade. 'J^lu^ range of 
these grades is wide enough to iinrhule practically all White cotton, 
espiKually all that is harvesU'd under ordinary conditions. 
Middling is the basic gra<le, or the grade on which mark(*t cjuota- 
tions are based. The n^lative value of gradcis above or below 
middling varies in different seasons, tlu* valin? depending lai'gely 
oa supply and demand. 

Other grade names arc used for cotton that is ting(*d, stained, 
or dis(H)lored in some way. These will Ixi discussed in a lat('r 
paragraph. 

Factors That Determine Grade. —The grad(* of cotton is 
determined by the aiuoiint of h^af fragments, trash, and foreign 
irnjMirities in it; by its color, wheth(*r whit(‘, tinged, stain(*d, 
H]>otted, bhi(i, or gray; and by the preparation or ginning, wbethc^r 
smooth and w(?ll giniu*d or containing n(‘]>s and gin-cut staple. 

Foreign 1 rtipuriiies .—After a (xjtton boll opens, it dries out 
raj)i(Uy, and all its })arts, oxec‘j)t the se(Hls, soon die. The 
bra(*ls, the small h'aflike stnictun^s at the base of the l)oll, 
]become very dry and brittl(\ Wh(*n a boll is ])i<hed, these bracts 
are apt to bo broken more or l(\ss, and small ])i(‘c<*s carricxl away 
with the locks of cotton. This i)rol)ably constitutes the chief 
foreign impurity found in lint cotton. During the early i)art 
of the picking season, it is about the only one. Aft(T frosts 
come, the large leaves of the ])lant an^ britth', and fragments 
of them become mixed with tl)e cotton M'hen it is ])i(^k(xJ. During 
the latter ])art of the season, a considerable amount of cotton 
falls to the ground. If tliis is piek<‘d up, it is apt to carry 
with it leaf fragments, pieces of stems, trash of all kinds, sand, 
dirt, and dust. The addition of this cotton lowers the grade 
considerably and is one of the main reasons why cotton from late 
pickings is of low grade. Leaf fragments of pinhead size, if 
numerous, are considered more objectionable than larger ones, 
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hocausc thoy an^ hardor to roinovo from the cotton in mano- 
factiiriiij^ jmxK'.sscfs. 

(votton oxpos(Hl in tlu> o|K*n ])(>11 collects a certain aiuomit of 
(lust and sand l)low'n about by the wind. Bolls rn^ar the ground 
colhxa a consid('rabl(i (juaiitity of sand and dirt splaslu^d on them 
l)y Ix'ating rains. Locks pi(‘,ked up from th(i ground carry still 
inor(\ Wb(*n in (^xcx'ssive (piantiticiSj tlu^ sand and dirt contained 
may hu considtTfxl ai)art from the grade and cause the cotton 
to b(^ pcmalized in coris(X}ucn(*e. 

Then' an; always soiiie small, und('V(‘loped seeds in th(i soixl 
cotton. A ])art of tlu'se ])ass betwcnm the gin ribs with the lint 
and constitute tu\ imjHirity known as “motels.” Certain years 
wlnm th(' w(‘ath(T is V(Ty dry or wlu'n the c.otton plants are 
(h'foliated l)y inse(*ts or otlu'rwise, tlu'se immatim^ s(x*ds may be 
rather abundant. The little sUnii at tlu‘ small end of the s(hh 1 
may be l>rok(‘U off in ginning; or if the roll is too tight and saws 
run fast, then' may Ix', fragnumts of luills from (Uit s(*eds in the 
lint. All thes(‘ imj)uriti('s, of cours(‘, lower the grade of eotton. 

In parts of t-lu' Cotton Belt, tluu'C' is considerable snay)p('d or 
holly cotton. The cotton is not picked in th(! usual way, but 
luioiH'ned bolls, open l)olls, burs, aiul all are gathc'red. 'Fliis 
cotton is giiuH'd on a gin that will tear the bolls op(m and take 
out tlie lint c(jtt on. While such cotton is oi value, a large portion 
of it is low in grade* Ix'causej of th(‘ pn‘sence of muedi trasli, ])oll 
fragnumts, vU‘. 

Th(‘ classification of cotton may lx* raisc'd one or two grades hy 
ginning it on oik* of the imi)rovod gins now in use which hav(i 
special cli'aix'r di'vicx's. 

Color .—Although tlxTo are separate grades for colonxl cotton 
or cotton that is “off’' in color, the characteristic of color has a 
iKwing oil grading and is considered in the classing of WHiito 
cotton. According to tlu* Universal Standards, to grade Good 
Middling or above, a samyilo must be a bright cn'ainy or wliite 
color and Ix^ free from any discxdoration. Bedow this grade, 
some latitude is allow^ed in range of color. The cotton may be 
ciTamy, white, or “dead” white. Iii the loAver grades, grayish, 
dingy, or slightly rtxldish colors are allowable, 

—The quality of the ginning also has a bearing on 
the grade of a sample' of cotton, but it is not of primary con¬ 
sideration. If the ginning is very bad, the cotton may be con- 
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hidrrod as irregular and ponnlized aeeordingly. Bad ginning 
adx ersely afTerts the grading in that it makes cotton look stringy, 
naigli, and tangled. 

If cotton is f(Hl to the gin breast too rapidly, or if th<* saws an' 
run too fast, or if the cot ton is daiu]) wluai it is giniUHl, the lint is 
aj)! to ])e gin-cut or show ne])s. Ciin-cut cotton hiis a '^clanvecl- 
iip’* and stringy” appc'arancc'. N('])s are small nuusses of 
densely malU'd and tangled fibers. Tlii'y appc'ar as small whib' 
masses. Wlu'ii they an* presc'ut in (jiiantity, they are hard to 
remoA^(^ and show in the finished yarn if tlu'y have not Ixh'Ii 
removed. 

If the scMid cotton is stored a f('W wei'ks b(*fore ginning, it dries 
out thoroughly. It then gins l)(*tt(‘r, and there is i)robably less 
gin cutting of fibers. As has bet'U nu'ntioiu'd in ('ha}). VII, sonu' 
authorities an' of the 0 ])inion that th(‘ lust(T of eott on is imi)roved 
by storage* before ginning, but this has not b<‘(‘Ti d(*monst rated 
conclusively. 

Description of Grades.—"riu* diffe're'ut griule's typifie'd by the' 
Universal Standanls are diffe'rent, l)ut the ditfe're'iice* is mainly 
in the elegren* in whie^h tliei various eiualities ap])('ar. Conse'- 
quently, it is impossil)l(* t,o draw shar]> line's separating the,tn or to 
give delimiting elescriptions. Hample's of ee)tioti must be se*en 
and studieel to g(‘t; a de*finite eonc('ptioi» of llie graele'S. 

Good Ordinary.—\ sanqde of Good Ordinary (*e>tte)n ce)ntains 
a considerable* epiantity of leaf j)iirticles, and it may leaver also a 
sprinkling of mot(*s, see'd fragments, and occasional gin eaits. 
It may cemtain 1 ])e‘r ceuit or l(\ss ejf sand, dust, or dirt. 'Tliis 
grade is couside*re*d Wliite. cotton, but it has some tinge or stain 
and is usually more or less smoky and diseH)le)re‘d. 

Strict Good Ordinary. —Strict Gooel Orelinary diffen-.s from tlie* 
3 ^rec('diiig grade chiefly in having a le'sser amount of the imper¬ 
fections nauK'd. 

Low Middling. —^Low Middling appears to bo considerably 
whiter than the first grade mentioned, but tlmn^ are indie^ations 
of tinge and stains in spots. There is also a cemsiderable (juantii y 
of k'af anel motes and jx'rhaps some* gin cuts and neps. 

Strict Lirw Middling. —Strict Low Middling is inteinruHliate* 
between Middling and Low Middling in eiiarycteristics. 

Middling. —Middling cotton is white and nearly fr(*e fre>m giji 
cuts and neps, out it cejntaiiis some pi(*ccs of cotton seed and a 
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jnodium amount of fairly large pieces of loaf. Middling cotton 
may have the color of the higher grades, but the leaf particles 
and other impurities that it contains hold it to its gradci. Mid¬ 
dling is the basic grade in respect both to market price and to the 
measuring of other grades. Different samph\s of Middling cotton 
may vary in a way. One sain]>l(! may rank high in respect to 
color but low in respect to quantity of leaf and motes. Another 
jnay be from cotton that was so carefully picked that it con¬ 
tains but little trasli but be held down by having too much 
color or discoloration for the higher grades. Within certain 
limits, the grade is determined by the averages of the qualities of 
the sample. Of course, a sample that is badly off in respect to 
<‘olor, gin cutting, or some oth(T characteristic could not be 
classiid as Middling cotton evim if it liad exc(*Hent other qualities. 

Strict Middling .—The Strict Middling grade is, of course, 
one grade b(‘tter than Middling, but it is difficult to say just 
wherein it is better. In geiuTal, it is a slightly hett(*r looking 
cotton and luis b(‘ttcT color and less leaf and trash, "ilus grade 
is very po])ular with tlie Aimu'ican spinner of staple cotlon. 

Good. Middling .—Good Middling eotton has a good eri'amy- 
whito or white (^olor, is free from nej)s and gin cuts, and contains 
only a few foreign partichjs and but little leaf trash. Cotton 
tliat is picked early hi the season before it has been rained on 
should grade Good Middling or possibly better if it is well 
ginned and the picker was careful. Very little of the commercial 
crop grades higher than Good Middling unless special effort is 
made in picking. 

Strict Good Middling ,—Strict Good Middling cotton has a 
bright creamy or white color, has no neps or gin cuts or broken 
s(‘ods, and has fewer pieces of leaf than are to be found in Good 
Middling. 

Middling Fair ,—Middling fair is the highest grade represented 
in the Universal Standards, and it is rare in commercial trade. 
The cotton is of a bright creamy or white color, fluffy, and well 
ginned. About the only imperfections to be found are a very few 
leaf fragments. 

Grades above and below the Official Government Grades.— 

The two grades Strict Middling Fair and Fair have been men¬ 
tioned for cotton of a higher grade than Middling Fair, the highest 
grade represented in the Government Standards. These grades 
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are more theoretical than real, since such cotton never appears 
on the market and is rarely seen. They are not now recognized. 

Three or four different grades for cotton of lower grade than 
Good Ordinary have been list(*d. These are, in order of rank 
from high('st to lowest, Strict Ordinary, Ordinary, Low Ordinary, 
and Inferior. These grades are not us(hI uuieh by the trade. 
Tliere is a considerable q\iantity of this vi'ry low-grade cotton, 
bnt it is largely calh^d “dogs/^ or “dog tail,” and is sold on basis 
of sample or type. 

Half and Quarter Grades. —Prior to the issuance of the Gov¬ 
ernment Standards, Middling Fair, Good Middling, Middling. 
Low Middling, and Good Ordinary W(‘n^ eonsiden^d as full grades, 
whereas the' grades betweeni tlK\se, or the gradt^s designated with 
th(* prefix “Strict,’^ weni regarded as lialf grades. All tliesc' 
grades were made full grades by the Colton Futures Aet of 1914. 
Since that time, th(‘ t(‘rm “lialf grade” has larg(^ly passed out of 
use in this country. 

When grading cotton, the (^Lassf^r fre<iuontly handles samples 
that are a little too good for a certain grade but hardly good 
enough for th(^ next higher. These, b(*ing b(*twc*en the half 
grades formerly in use and \vhol(* gra(l<‘s, have been termed 
“quarter grades” and designat'd l)y (he* names “fully” or 
“barely.” “Fully,” when used b(‘fore the name of a certain 
grade, indicated a (juarta* above; and “barely,” when used in 
this way, indicated a quarter grade bdow the regular grade. The 
terms “full style” and “shy” expn^ss about the same as “fully” 
and “barely,” njspectively. Although th(\so quarter-grade 
designations are not sanetioni'd in the jiresent standard classifica¬ 
tion, they are used more or h^ss commercially. 

According to Palmer,it is the present custom of the govern¬ 
ment elassers to give cotton of intemiodiatc grade the classing 
of the lower grade unless there is some special reason for classing 
it otherwise. 

Boxes of Official Standards. —The expert cotton elassers of 
the U. S. Department of Agriculture have prepanid boxes of 
cotton samples illustrating eight of the nine official graders of White 
upland cotton (Fig. 107). The standard for Middling Fair is 
descriptive only. Each large box contains twelve fair-sized 
samples of cotton chosen to illustrate the variation allowable 
within one grade (Fig. 108). The samples are sewed in the 
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Fiu. 107.- -Govornmont chiHsera i>repHrinE boxes of cotton samples which illus¬ 
trate lh(* oflicial stuiidiirds. {(Jourlc^y G. L. Meloy.) 



Fio. 108.—Box contiimhig twelve rot ton siuaplcs which show the 

one ^rndc of the oHicuil standards. 


viihin 
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box so that they cannot be removed or tamp(Ted with,, and a 
full-size photofi:ra]ih showing the appearance' of the samples 
when issued is pasted on the inside of the lid of each box. By a 
comparison of the samples with this picUire, the distuibance 
of leaf ])articlcs, (‘tc., may bo detected, 'i'lu' box has a hinged 
lid which, when closed, w'ill k(*ep out dust and liglit. 

Th('se standards are veay useful in giving a Ix'gimu'r in tin? 
art of (cotton classing a notion of th(‘ different gradf's, and they 
help k('ep ex])(Tienced classers from (‘hanging their ideas. Sets 
are sold by the government for a inod(‘rate sum and an' in usi^ in 
agricultural colU'ges, cotton-classing schools, cotton ('xcliaugc's, 
and the sample room of mai»y c-otion buyers. 

To show th(‘ir (‘olor satisfactorily, the standards should Ix' 
j)lac('d in a room w(‘ll liglitcxl by skylights. If this is not avail¬ 
able, a room lighted by windows on tin' iiortli side is iu*xL Ixist.. 
I3in^ct sunlight should never be allowed to fall on the samples. 
The tnie color cannot be judged in sunlight, and the sun bh'aohes 
out color. 


In using the standards for comparison, the classer rolls the 
sample he is examining into a shape rt'seinhling that of the stand¬ 
ard sanipl(\s and tlien holds his sample against tin* side of the 
standard boxes until ho finds one that matches his. If tin' boxes 


are tilted at an angle of about 45 degrees, the samples may lx? 
inspected more ('asily, and then* is loss likelihood tliat tlio student 
wall hold liis sami)le ov(U' llni box of standards. It is Ixist not to 
hold a sample over the Ijox of standards, bc'causo dirt and frag¬ 
ments of fortagu mab'rial an' apt to fall from it. A very litth? 
foreign material droppc'd on the surface of a standard will ruin 
it. The standard boxc'S should Ix! kept closed exc(*pt when in 
actual use. Wln'n opened, tin'- lid should Ix' lifted slowdy, since 
rapid opening or closing may so fan the air that particles on tin? 
surface of the samples will be moved. 

Classification on Basis of Color. —The amount of dis(H)lored 
cotton harv'cstod varies consid('ral)ly in differrait yf'ars, dejK'nd- 
ing largely on the time killing frosts occur. If tiny arc early, 
the quantity is large. Earle and Taylor' have estimated that, 
on the average, one-fifth of the crop caJinot be classed as Whitt? 
cotton. Since the adv(^nt of the boll wt'cvil, the av('rag(' per- 
ct'ntage is higher. During som<i yt^ars the perc(uitag(; of dis¬ 
colored cotton runs as high as 35 or more. From this it 
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may bo soon that tho discolorod cottons are of considerable 
importance. 

Th(^ discolored cottons liave, of course, be(in handled by the 
cotton trade for years, })ut no distinct class(\s were established 
for all tlie different kinds. They were (dassed as White cottons 
but designated as “off color,” “spotted,” “tinged,” or “stained,” 
etc. The recent official classification of the U. S. Department of 
Agriculture recognizes six groups of upland cotton on basis of 
color. These an*, as shown in Table XXXV, Gray, Extra White, 
.Whit(?, Spotted, Tinged, and Yellow-Stained. Minor color 
variations occur in each of these divisions. These variations are 
j)robably more markc‘d in the White cotton tlian in any other. 
This division, as was l)rought out in pnuieding paragraphs, con¬ 
tains cotton that is not altogether white but is more or less tingt^d 
with different colors. 

Gray cotton is grayer in color than any cotton found in the 
boxes of White cottoJi; tlu^ Extra Whib^ is whibT in color than 
that found in the Whib* grade's. SpoU('d cotton is lighter than 
tinged cotton hut lias too much yctlow color in i>arts to b(^ called 
white. Tingi'd cotton has a light yellowisli or faint n'ddish color 
throughout. Such cotton bh^achos and dyes well and con- 
.s(‘(iuently is of eonsiderable value. Yellow-Stained cotton is 
.similar to Y('llow-Tinged, exc('pt that it is darker in color. The 
diffen'nct* is larg('ly in degree of color. Frost on unopened bolls 
is th(' j)rincipal cause of the yellow ^liscoloration. 

. The discolored cottons are considered inferior to White in 
value. As may be seen from Table XXXV, a large part of the 
grades of those cottons are not t('ndcrable on future contracts. 

Gi'odcs of Discolored Cotton .—The discolored cottons are first 
<'lassed according to color, as Gray or Spotted. Next they are 
examined with reference to presence of foreign matt(;r and to 
ginning preparations. On the basis of their appearance in respc^ct 
to these qualities, each is given a specific grade classing, as, for 
instance. Good Middling or Middling. None of the discolored 
cottons is grad('d higher than Good Middling, and none is graded 
lower than Low Middling. The complete range of grades is 
shown in Table XXXV. 

Grades of Sea Island Cotton. —Sea Island cotton is consider¬ 
ably different from upland cotton and so requires a different 
system of grading. It has a very long, fine, silky staple and is 
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ginned on roller gins, which give the lint cotton a tufted or 
wadded appearance very different from lint from saw gins. 
Oushed seeds arc^ also more common than in the lint from saw 
gins. The lint of Sea Island resembles that of upland in color 
but is somewhat more cn^amy. 

Official standards for grades for Sea Island cotton were estab¬ 
lished in OctobeT, 1918. These were based on the commercial 
grades of Sea Island cotton in use at that time and are desig¬ 
nated numerically in ohUt from highest to lowest as Nos. 1, 2, 3, 
4, 5, and 6. Half grades, intermediate between those, are 
recognized and dosignatcid by the fraction as Nos. 31 2 t 
c4c. Tlie one set of grades c<)vers, or takes cognizance of, color, 
foreign imjmritic's, and ginning qualities. Boxes of samples 
illustrating the diff(T(uit grades of Sea Island cotton were t)ro- 
pared by goA^ernment class(Ts and were available by purcluise 
from the Department of Agriculture for a times, but they have b('en 
iliscontinued btu;ause of the scarcity of this variety of cotton. 

Grades of American-Egyptian Cotton. —American-Dgyijtiau 
cotton is diffca-ent from upland cotton and also somc'what differ¬ 
ent from Sea Island. It is ginned on roller gins; and as the 
seeds are somewhat more fuzzy than those of Sea Island, it 
is, according to Palmer,^ harder to gin and gives a more crinkled 
or criinpc'd sample of lint, which contains more crushcnl sc^eds 
and is darker in (H)lor. The highest grades of American-Egyptian 
cotton are of a creamy color, when^as the Iowct temd to be darker. 
Ainorican-Egyi^tian is derived from cotton grown in Egypt, some 
varieties of which are brown in color. 

Official Standards for American-Egyptian cotton were estab¬ 
lished by the goA'^ernment in 1918. The? grades recognized are 
designated by the numbers 1 to 5 inclusive, the lowest number 
being the best grade. Half grades, as in Sea Island cotton, are 
designated by the fraction Cotton infeuh^r to grade 5 is 
d(?signatod “below grade 5.” Dc^scriptive standards only are 
used, but the descriptive standards for grade have the same legal 
status as grades represented in physical fonn. 

Classification According to Length of Staple. —If the premium 
paid for the extra length of long-staple cotton is considered, the 
classification for length of staple appears to be a matter of con¬ 
siderable importance. Less than 20 per cent of the cotton pro¬ 
duced in the United States, however, is long-staple cotton. A 
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large part of the cotton grown is sold in primary iiiark(;ts 
Avitliont regard to its stai)le longlh. 

Cotton witli a stajde of 1 * ] ^ inclu'S in length or less is generally 
considered short-staphs cotton, or short cotton, hut is some¬ 
times referred to as “medium-staph*’' if the length is 1 or 

inches. Stajde 1}^ inches in 
length or longer is called “long- 
staple,” or “staple,” cotton. 
Cotton V/^ to inches is 
soiiK'times called “ benches,” 
and cotton with a sta|)le h*ngth 
more than l}:^ inclujs is calh'd 
“extra-staple ” c o 11 o n. At 
present, there is a tendeiuw to 
restrif't the term “short eottoii ” 
to Colton less than an inch in 
h'ligtli. Most of th(;so terms 
are used without close dis¬ 
crimination. 

Official Standards for Length 
of Staple.—Official standards of 
the United States for lengtli of 
staple were establislied in Oc¬ 
tober, 1918. Th(^se have ht'cn 
revised somewhat at different 
times since that date. At pres¬ 
ent (1937), the standards in 
physic.al form include AnuTican 

Boimnof of tfu; lengtli,s->4, 

of the United Suites of those leiiKths of Jy, 

staple for which types tire avivihiblc for ^ mob O ^ 1 1 ^ 1 ' 1 i 

distribution, each respective length as ^ 32? ■* 16? -^^32? * S» 

shovTi being obtained from the original 1^32j nh, I.** 32? 

type bale. (CouHesy G. L. Meloy.) 1^*32, ^lld 1*9 

inches; and American-Egyptian cotton of the lengths 1 * 2 ? 1?ig? 
1^8? and \ ‘}i inches. D(*scriptivc staple standards for Amt'rican 
upland cotton are in use for the lengths 1 * ‘*' 32 ? lJl 6 > 1 ^^ 32 ? 
1*^32) J*-*"**! upward in gradations of thirty-st'eonds of an inch. 
Ameriean-EgyiMian cotton of the lengths 1*"3 2 ? 1^32' 1 ‘^M 2 ? 

1^?32 inches; and longer than l?.i iuclies is'dosignated 
deseriotively in gradations of thirty-seconds ofjm inch. 
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A in staple^ length less than '32 inch is hardly meas¬ 

urable in prac^tieal cotton stapling. In practice, lengths arc 
more couimonly expnvssed witli fractional units, none of which is 
snuiller than Jjo inch, as I'fc,, t- the length 

cannot be ineasurf'd in even sixtec^nths, it has b(M‘n the custom 
of some classers to add the suffix “full'" to the nearest sixteenth. 
This is equivalent to adding *321 ‘^hice full means 1 ^ 32 - 
This intermediate IcMigth is also .ex])ressed by giving both the 
even numbers m^an'st and connecting them witli “to”; for 
example, IT 32 be ex])ressed as to Iht.” The iuttT- 

mediate length 1732 he indicated by the (ixpressioii 

“not l<‘ss than inches or over Iht inches.'^ 

These samph\s show aetxial length of libf^rs without reference 
to charaebT or grade. For (^\aet nu^asureiiK'nis, the temperature 
must be 70°F. and the relative humidity of the air 65 ]jer cent. 

The length of the st,aide is soin<‘tim(‘s expressed in inillimet(!rs. 
This is esp(‘cial]y true in Europ(‘an countri(\s. 

Determining Staple Length. —Much practi(;o and skill are 
n^quirod to determine the huigth of cotton fib(»rs, or, in other 
words, t,o “staple” cotton. The filxTS vary in length, tlieir 
length varies witli the moisture of the air, and they are much 
taugl(‘d, b(‘nt, and twisted in the cotton sample*. Sonu^ (jare 
must l)e tak<Mi in drawdng out the fibers to l)e measun^d in order 
to have a r(‘pr(*s(*nlativc sampler; and after th(*y are drawn and 
arranged parallel, there may b(^ a question as to the exact length 
of the “pidl,” since some fibers arc slightly longer than others. 
In fact, within narrow limits, scarcely any two fibers are exactly 
of the same longtli. In measuring, the stapler must use his judg- 
jiienfin striking an average. 

An experienced classcr is so adept at stapling cotton that he can 
judg(! the length of the staple in a measure simply by grasping a 
sample and pulling it apart. For more accurate work, he “pulls” 
the staple after a plan similar to th<; following one outlined by the 
siieeialists in the U. S. Department of Agrieulture. 

Detailed Description of Method of Pulling Staple. —Grasp 
in the two hands a tuft of cotton of a size convenient for the pur¬ 
pose (about }i ounce). Hold it firmly between the thumb and 
forefinger of each hand, with the thumbs jdaced together, the 
fingers turm^d in toward the palms of the hands, and the middle 
joints of the s<*eond, thirds and fourth fingers of each hand touch- 
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ing the corresponding joints of the fingers of the other hand, so> 
as to give a good leverage for breaking. 

Pull the cotton slowly a])art with about the same leverage of 
vkich hand on the joints of the fingers, separating the tuft into 
t-wo parts. 

Discard the part remaining in the right liand. 

Grasp with the thumb and forefing('r of the right hand the end 
of the tuft of the cotton n^tained in tlu' l(‘ft. The point of pres¬ 
sure on the cotton in the left hand is just below the joint of the 
thumb and at the nail joint of the fon^finger. 

With the right hand draw a laycT of fibers from the cotton held 
in th(^ left hand. 


Retain in th(^ right liand the layc^r so drawn. 

R(*p(*at this o])eratioji four or five tilings, placing (‘a.ch succ(\ssivt* 
layer dinuitly ov(^r th(^ fil)ers previously drawn. Be can^ful that 
the ends of all th<‘ ]iiy<‘r.s are (wen with one another botwc(m the 
thumb and for('fing(T of the right haml. 

After discarding th(^ cotton in th(' left hand, hold the fibers thus 
obtained betwecai the thumb and forefinger of th(' riglit liand and 
smooth thciii with th(^ tliiiml) and fon^finger of the left liand. 


Phw^e tlu\se filxus 


on a flat horizontal surfaces with a black 


background. 

Blo(!k off the ends of tlio fibers with a cotton-stapling rule, so 
lis to indicate tlu^ length of the bulk, or liody, of the fibers. 

Then measun^ the distance betw('(ai tlie lilo(!k(‘d-off ends. 


If preferred, the left hand may Ix' substituted for tJu* right and 
the right for the left, as the case may be, throughout the i)ro(H\ss 
here described. 


Classification According to Character of Staple. —Character of 
staple is a matter of much importance to spinne^rs and manu¬ 
facturers of cotton goods, yet it is not at all understood by cotton 
growers aiul but vaguely graspixl by many cotton buyers. Cliar- 
actor has to do watli the strength, body, uniforiuity, drag, elas¬ 
ticity, and other qualities of cotton fibers. Most of these 
attributes are rather intangible and hard to measure. There 
are no standards with which to make comparison. The classer 
is guided by his training and (^xperiema), as he interprets the 
“break” and “drag” of the fibers when he pulls them apart and 
when he interprets the “feel” of the fibers. 

Strength .—The strength of cotton fibers or yarns may be 
determined fairly aecurat(‘ly by means of a fiber-testing machine, 
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such as was descrihed in C^hap. VII. Tin* strength of fi]>ors may 
bo determined roii^lily by a cotton chisstT by breaking a small 
tuft when the ends are clasped firmly between the thumb ami 
forefing(‘r of both liainls. 

Strength is a desirable quality in cotton fibers, since th(? 
stnaigth of yarns and the quality of the goo<ls tna<^le from 
the yarns d(‘p(!nd in large measure on the striMigth of the 
fibers. 


Body ,—By body of cotton is meant the relative solidity or 
density of a mass of the fibers. The fibers ajjpear to fit or cling 
tog(;ther closely and to make a firm sampler Good soil usually 
produc(‘s bettiir bodi(‘d cotton than poor soil. Tlu' cotton from 
poor soil tends to be light and fluffy, which arc* not (|ualilies of 
good body. Vari(‘ties that i)roduco only a limited nurulxa* of 
bolls to tlui plant also tend to have better bodied cotton than tlu^ 
more prolific varieti(\s. 

Uniformity of Fiber .—^To the spinner there is no (piality of 
cotton of more inqmrtance than tlu^ uniformity of th(‘ fibers. 
If they vary in h^igth, there will be mui^h waste. If tiny vary 
in diameter or twist, the yarns will not be uniform. Mixed 
varieties, as would b(‘ exjMH^ted, produce stajfie of various h^ngths, 
and ujiselected strains freqiumtly contain many ])lants that 
have inmal stai)le on individual s(i(*ds. 

The uniformity of fibcu' (*an b(‘ judged to bc'st advantage by 
combing out tin* lint of difi'eri'iit j>lants in the field. Uniformity 
in sample of ginned cotton can be judgixl to Ijest advmitage by 
maldng a large jiumlxT of “jxills” frojii a single samjile. 

Drag. —‘*Drag’^ is a b^rm used to indicate the r(!sistan<x» offennl 
by fibers in b(ang pulled ui)art or drawn j)ast one another. 
Good drag is considenMl a d(\sirable spinning (]uality, b<H:ause 
fibers wdth good drag cling together w(ill in si)inniiig. 

SilkincsSj or Fimneas, —Jr^ilkiness, or fineness, is a desirable 
quality in cotton that is to b(^ used in making fine fabrics. Such 
cotton feels very soft and smooth. As a rule, the fibers are long 
and of small diametcT. 

Drawing Sample from the Bale. —Wh(*rc gin compresses are 
in use or in gins when; round bales arc; made, lint sampl<*s arc 
taken while the bale is in the press; therefore it is not necc»ssary 
to cut the bagging to draw them. Most flat bales are cut and 
sampled one to several times. Frequently, each successiv(‘ buyer 
wants a new samjfle. 
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Thon* is no spcicial art in sampling cotton, but the operator 
should know how to do it and und('rstand the importance of 
corn^ct procedure. The sample sliould he representative of 
the cut in* l)al(\ and to insurci this it is n(‘c-essary to cut (^ach side 
of tlje l>ale. 

MillcT- giv(\s tli(‘ following instruction for sampling a bale of 
eottoii: 


"I'lie cut sliould 1)0 s(*Tnicirciilar in form, made with a sharj) knife and 
docj) enough to cut through at least an inch of cotton in depth. With 
tho tingcrh di])j)ing into the oj)posite end of the cut frona the sanij)ler, 
he should gradually work them und(‘r the cotton as he draws liis hands 
toward liims(df, at the same time tearing it uj) until he has a sufficiently 
iarg(! samj)le looseTied on one side of the cut. Beginning again in tlu^ 
out at the op]K)sitc side from himself, he sliould draw the sample as he 
brings his hands forward. The eottoii draw'n sliould be a saiii|)le of 
nhout the same (liickncss all the way across ilic cut. Keej) the sample 
inta(rt; that is, do not draw small quantities repeatedly and attempt to 
make a sanijile b}’ combining them. 

Hooks, instead of the fing(‘rs, 7na.y b(‘ us(*(l in ])»dlirig out the 
^^am])U^ Drawn saiujiles tluii- are. to be ])res(U'V(‘d sliould l)e 
rolh'd and w'ra])j)ed s<M*undy wdlb lu^avy wra])pmg paper. A 
uuin))<‘r(‘d tag is fastiuu'd to the bale, and a card bearing 
same numb(T is enclosed in the samide. 

Classing Samples. —As was sliown i)rovionsly, it is necessary 
to hav(^ projxT light to judge tlio color of cotton satisfactorily. 
Rough (dassificatiem may be made in the open air, but for careful 
work the samples are carried to a cotton-sample room, where the 
right kind of light may lie had (Digs. 107 and 111). With his 
back to the light, the classer liolds \i\) tlu^ sample, noting color, 
foringn matter, etc. Tlie sample is Hum ojiened betwtHm suc- 
eessiv<‘ layers, and a mental average taken of the appearance^ 
of tlu' whoh' sample. The grade given tlui sam])lo is on the basis 
of this average. In case' the sample sliow^s^that the two sides of 
the bah' are different, the grade is based on the a])pearane(' 
of the poorer half. 

Licensed Classifiers. —Under sec. 3 of the United States Cot¬ 
ton Standards Act approved Mar. 4, 1923, it is provided tliat 
the Secretary of Agriculture may, upon i>resentation of satis¬ 
factory evidence of competency, issue to any person a license to 
grade or otherwise classify cotton and to certificate the grade or 



COTTON CLASSING 


433 


otluT ('lass tlu^irof in acconlaiUH' tlu' ()ffi(*ial CV)tton Stand¬ 
ards of tlio Unitc'd Statens. 

A})])liratioii for a licc'iisi' to classify cotton is inad(' to tli(' chief 
of tlu^ Bun‘au of Aj;;ricnltiinil Economics. U])on ])r(\s(mtin^ 
satisfactory cvicUaico of his c()inj)cl(*ncy, llic payincMit of a Iuhmisc^ 
fc(' of $10, cud af;r(*ciiig to comply Avitli th<* t(‘rins ami n'gnlations 
of tin-* (Jotlon Standards Act, th(' applicant may be givc'ii an 
official lic(ms(‘ to classify (‘otton for a ])criod of one year d'liis 
li(*cns(‘ may he r(Mi(‘vv(*d at a cost of $5 aiimially. 

For tlu> classification and c(*rtifi(*ation of any cotton or sample's, 
a ]ic('ns(‘d class(M* may charge* f('(*s as follows: 

1. If tin* classification is with rc'spc'ct to grade* only, at the rate* 
of 15 c.ents a hale*. 

2. If the* classification is with re'spect to stride only, at the rate* 
of 15 events a hale. 

3. If the edassificathm is with rc'spe'ct to any otlu'r single e]ual- 
ity, at the rate* of 15 ce'iits a bale. 

4. If the* (4assifi(aiti<m is with r(*spe*ct to two or more of the 
epia.liti(*s si)(u*ifi(*d in paragrajdis J, 2, or 3, at the rate of 30 cents 
a hale*. 

Licensed Cotton Samplers.— 'fhe^ reliahility of the* elassifie'a- 
tion e>f any e.ottoii depe*nds on the drawing of the sam|»le* from 
llie liale* as w(*ll as on the* accuracy in grading and stapling. 
lJnle*ss the sample is anth<*ntic and thoroughly r(*])r(*s(*ntative, 
the classing is of little value. To make^ availalde? the me*ans for 
assuring the regularity and r<‘pn‘s<*nt.atfvo nature; of sample's 
drawn for classification, t he Sccre't ary of Agric.ulturo is autlieirizeul 
to issue sampler’s lic(*nscs to (jualified jx'rsons. Application 
fejr lie*e*iise* is made to the chi(*f of the; Bureau of Agrieailtural 
Ece)iiomie*s. 
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COTTON MARKETING 


As is well known, millions of IkiIos of cotton arc produced every 
year. Nearly all this cotton is hauled to the market and sold. 
The consumers lives all ov(t the* world, a larffc munber in regions 
far removesd from the' fields wIktc the cotton is grown. Much of 
the product is sjnm ami woven into cloth in mills thousands of 
miles from the; cotton fh'lds. An army of men is required to buy 
this cotton and distribut.e it to the manufacturers who need it for 
making cloth or for other purptises, ami millions, ('V<'n billions, of 
dollars arc re(|uired to finamio the operations incident to this 
great volume of business. It should be tlu' object of marketing to 
convey the commodity from the producin' to the consumer by the 
shortest route and at the least possible cost, so that the producer 
may receive a sati.sfactory price for his cotton and the consumer 
get the goods he buys at a reasonable figure. From data that 
will b(' given later in this chapter it ajijiears that the difference 
between the jiricc the consumer of cotton goods jiays and tin* 
pric(^ the producer of the raw^ cot ton gets is too gri'at, being in a 
ratio of about 5:1. More than 75 jier cent of the increase 
comes after the cotton has reached the large concentration jioints, 
like New Orleans. 

Brief History of the Cotton Trade. —Prior to and during the 
eighteenth century, t hi' manufacture, of cotton goods in England 
was carried on by spinners and weavers in their homes. The 
goods made were of the rougher sort. The raw cotton was 
obtained iirincipally from the West Indies. The systmii of 
marki'ting was -very simple, the weaver being buyer, manufac¬ 
turer, and seller. When the cloth ivas made, he carried it to the 
town market to find purchasers. As the quantity of goods 
manufactured inen-ased, there was need for middlemen or mer¬ 
chants to deliver material to the spinners and weavers and in 
return receive cloth for sale in the market. About 1760, small 
factories sprang up. Since the (piantity of raw material con¬ 
sumed by these was considerable, it came to be the business of 
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certain men to buy and furnish the manufacturers with raw 
iiiaterial. Thus special cotton inorcliants, or factors, eainc into 
existence. London and Liverpool were the cliief import ccntci's 
for cotton coming from the West Indies. Imi)<)rt<*rs sold cotton 
to factors, who, in turn, sold it to the manufacturers. 

Some {‘.ottoii was growm in most of the southern English coloni(‘s 
in North America from early tim(\s, but it was not iintil iK'ar tlie 
close of the eighteenth century that ex])ort trade began, '’riu'n' 
is a record of eight bags of cotton l)eing sliipped to England 
in 1784. At first the English spinners were prejudiced against 
American cotton. They bad not tried it and imagined that it 
was inferior, but a trial soon convincted them that it was even 
su])erior to cotton from India. In 1791, America exported 189,- 
500 i)Ounds of cotton to England. IVance socm la^gaii to want 
American cotton. In 1801, she importcsl 844,728 i)Ounds, and 
by 1800 the amount was increased to 7,082,118 pounds. 

In 1787, the first cotton mill in A.merica was orocU'd in xMassa- 
chusetts. This gave an imixdus to honu' (hnnand for raw 
mat(Tial. The War of 1812 stoj)i)<‘d the eottoi\ trade with Eng¬ 
land and for a tinxe depresstid th(' industry. After the war, trach; 
wjis revived, the demand becanu' good, and (X)ttoii eommanded 
a fail prices The saw gin and slave labor jiuuhi the production 
of a (juantity of lint cotton an (sasy inatUus Transportation was 
poor, howewer. The cotton had to be lumlcid in wagojis to river 
landings or export ])orts for transportation. 

Prior to the Civil War in America, most of tlio Aiiu'rieaii (rotion 
was sold througli commission men, who were? situat(*d in tlie 
ex])ort cities of the South and who wen^, in jnost instances, lh(i 
only intermediaries b(‘tw(V‘n the producers and the iinporbTs in 


l^uropean (jouiitries. The commission in<*ii handled cotton 
just as any utluir article of commerce. Markid conditions were 
not satisfactory, because of lack of ready means of communica¬ 
tion and a central point from whi(*h (luotalioiis might be dc'rivfid. 
There were no cottojx cxclianges, and ht*nee no future markets. 

At the beginning of the Ci\dl War, America was producing 
more than half of the world’s su})ply of cotton. At the close of 
the war, she was producing practically none. Prices adviuiced 
to extreme figures; soivk; Middling cotton is rc^ported to have 
sold for $1.89 per ]>ound, and the average price was probably 
about $1 a pound. No regular shipments to New York were 
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made during the latter part of the war. The only cotton reoeive(l 
was some that was captured by tlie Federal government througli 
its blockade of southc^rn j>ort.s or tluit was confiscated in the 
Souili. Those lots of cotton were, in some instances, bought by 
s])(^<nilators, and consul(Tahle i)rofit was made. This led to 
much s]U‘culati<»n. Sp(;culators w(Te so anxious for cotton 
that they b(^gan to l)uy *b‘otton to arrive.’^ This was probably 
oiK^ of the st(‘ps that led to the develo])jnent of the cotton 
exchang(w, when; “futures'’ are bought and sold. 

In 1866, the Al<lanti(^ c.abk^ was laid. This brought the Ameri¬ 
can and European markets into close contact and stimulated 
trad(‘. Soon afterward, tht' Liver])ool and New York cotton 
exchanges w(Te established, and the cotton tra<le began to follow 
a system similar to the pr(*sent one. The cojumission men w'ho 
])reviously had received cotton at eveiy port were disphuted by 
local (cotton buyiTS, who (‘stat)lisheHl tluunselves in all towns 
when* cotton was ginn(*d or assembl(*d in any quantity. Then* 
is SOUK* a<lvan1age to tin; grow(*r in tlu^ new plan. Tiu^ local 
cotton buyer exanun(*s individual bales and is more iiiclincHl to 
pay the* grower just what (*a(;h is worth than tlie former (*ommis- 
sion merchant, who figured on a rath(*r wide margin. 

The distribution of American cotton to various countries of 
the world is shown by th(* following table, which is taken from 
one j)n*pared by tin* Jdv(*rpool (otton Association, 


Tatu.k XXWT,"-DisTunnn’ioN’ or AMioiUf’AN Ooi’tom 


! 

Years 

IVr (M'ut cxporlccl to 

Por <*('iit taken 
hy American 
spinners, Nort/h 
and South 

Grout 

liritfiiu 

Fnuioc 

Nortlx 

1 Euro})o 

Other 

port-s 

Total 

18r>l--185() ' 

52 70 

13.13 ' 




22 40 

187(M87r) 

40 80 

0.79 




80.75 

1800-ISOf) 

87 28 

7.59 

1 

(> 02 

00.95 i 

83 05 

lOlO 1015 

25 45 

0.72 

IH 22 

0.9S 

00 87 1 

39.63 

1920 102;i 

18.50 

5.58 

18 51 

18,27 

45.80 

54.14 


This shows that during the last 70 years the relative amount of 
American cotton taktni by Great Britain has gradually declined, 
whei*oas the relative amount taken by American spinners has 
increased greatly. Great Britain is taking about one-half as 
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many bales as she was taldng 50 years ago, whereas tlie American 
mills ar(» using s(!V('ral timers as many. 

Sev(Tal of the eotton-i)ro(lueirig (*ountri('H of tlu' world are 
competitors for the European trade. India and h.gypt are the 
leading rivals of tlie Unitcul States. India })ro(lue<‘s a gn^at d('a,l 
of cotton, Iriit the quality is mostly rather ])oor, and a con¬ 
siderable amount is used for home (*oMsum])fion. I'-gypt pro¬ 
duces mon^ than a million bales of cotton annually. This is <jf 
(excellent quality, and most of it is exj)orted. TIk* production 
of cottc)!! in Egypt is at pn^sent limited by the lack of more land 
suitable for cotton growing. 

Present System of Marketing. —As has Ix'eu said in ])n*vious 
l>aragra]>hs, the machim^ry of cotton marketing in use today is 
(‘xtensiv{* and complex. Tlu're an* three larg(* cotton <*xelui.ng(*s 
<m which contracts for futun^s, or fntriire deliv(*ry of (*otton, 
an' bought- and sold. Tliese c*xcha.nges ket'p in clos(‘st jK)ssil>l(* 
t-oueh witli tlie growth and market conditions of cotton in all 
parts of the world. "I'lio trading in tln' exciiange market is 
influenced t)y tlu^ data gathered. Results of tlu* trading taking 
])la(‘(^ an* telegrapluxl to all parts of the w'orld and becoiiui th(' 
})asis of markc*t quotations ov(*rywhen*. Trices jinwailing in 
“sj)()t” mark(;ts, that is, markets to which a large volume of 
cotton is shipjKjd for sale, are governed very largely by the 
quotations from the exchanges that deal in future <x>ntra(*ts, 
or futun^s. 

There are primary markets at nearly ev(‘ry crossroad hamleit 
in the South, larger interior markets in the larger towns and cities, 
consuming markets in citif's wliere there are cotton mills or near 
to them, and export markets along the seacoast and on tin* 
Mississippi River. There are numerous buyers, Ijrokers, eoin- 
mission men, and cotton dealers of various kinds. Wandiouses 
an^ numerous, large, and mostly wcill <^onstruet('d and w(41 man¬ 
aged. Most of theses units of the marketing system will bo dis- 
cussc^d in the following jiages. 

Primary Markets. —In nearly every small town there is at 
least one cotton buyer. In most instances, this is the country 
m(*rchant. Census Bureau figurt's of 1920 show the av(aag(i 
size of improv(^d farms in IIki South to be 47.3 acres, including 
only land under cultivation. From this it may be seen that the 
average size of the farm is small. Most of the cotton producred 
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is grown by small farmers, many of whom have to have some 
financial assistance in making their crop. This assistance is 
commonly given by the country merchants, the local banks, 
or (!otton factors. 

Formerly, many cotton factors in the larger towns entered into 
busim^BS relations with farmers and loaned them money to use 
in “making a crop.” They, of course, charged a good rate of 
intcTcst on the money loancnl ami made; a profit on the cotton 
after it was sold to them. In many instances, the factors oper¬ 
ated with very little capital of their own. They secured money 
from banks or other sour(u\s by moans of the paper that the farm¬ 
ers had given them and did not pay the growers for their cotton 
that was consigm'd to tluaii until after it was sold. More 
stringent financial r(‘gulations now in force have interfered 
with their system of carrying on business, and us a coiisc^qucnce 
tlu\y are j>assing. To b(^ sure, there are fa(‘tors who are finan¬ 
cially strong and are doing a legitimate business. They liave 
soiru* arguments in tln^ir favor, which if })ut into force may n^sult 
advantageously to the fanner. The classers tluy send o\it are 
well qualified. They handle a large quantity of cotton, so 
they can assembh^ large lots of even-running grade, or staple, 
and ean pool the whole and sell it to good advantages Their 
storages facilities in the larger markets arc excellent, and insurance; 
rate;s are; low. 

The; mereihant furnishes the farmer with necessary supplies— 
food, (;veryday clothing, medicines, etc.—for his family and also 
his temants if he; has any. The merchant is secured, in that 
the farmer must give him the first chancre to buy the cotton 
when the bales arc put on the market. This may appear to be; 
a fair system, but it is one that has frequently wrought much 
hardship on the poor, hard-working farmer in the hands of a 
“Shylock^' merchant. 

Better means of transportation have increased competition 
among merchants, so that profits are not so excessive as formerly. 
TtH), the prices paid for cotton are better than formerly. Com¬ 
petition between buyers is so keen that much cotton is handled 
on a very narrow margin. This has been brought about by 
better marketing conditions; an in(;rease in number of buyers, 
especially itinerant representatives of large cotton dealers; and 
the development of cooperative marketing associations among 
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the growers. Probably the worst defect of the present system 
is to be found in the lack of car('ful grading and stapling of cotton 
in some of the smaller markets. Insufficient premium is paid 
for the better grades and staple lengths to encourage the growers 
to produce them. Nor is any difference in character recognized. 
Practically .’vs much is paid for cotton of an iiif(*rior character as 
for good cotton. 



Fig. 110.—Cotton buying on the Btreet. {Courtesy G. L. Meloy.) 


Trading in the Primary Market. —Th(;n; art; usually one or more 
cotton gins at a primary cotton market, which is a small town, 
frequently a county seat. After getting a balcj of cotton picked, 
the farmer may load it into his wagon early in the morning, haul 
it to town to have it ginned, and sell the balc^ wdiile there. If 
there is no debenture against it, the owner may haul it to the 
local warehouse, have it sampled, get a receipt, and carry the 
sample around to the different buyers in town for bids. Or if 
there is no public warehouse in the town, ho may haul the bale 
to the place where he can meet buyers and let them sample and 
bid (see Fig. 110). Thest; buyers are usually either local men that 
have business connectioas with a firm of cotton buyers in a larger 
market or traveling representatives of a large firm. Both 
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classes of buyers commonly buy on a “limit,” a certain price 
sp(H*ified by tlu‘ firm they jin* buying for and beyond which they 
cannot go. Th(' firm ))as(^s this limit on the. current market and 
notifies the local buyers one or more tim(\s during th(^ da 3 ^ 

Relation between Primary Market Price.s and Valves .—It fro- 
(jiKMitly hai>p(uis in ])rimary markets that, if com])(^tition for 
cotton is not k(‘en and the j^rower is not \v(‘ll inform(Hl as to th(‘ 
value of his cotton, he will be giv(*n a prict' considerably below 
its actual worth. Taylor*'^ inv(^stip;at.ed the variations in j)ri(u^ 
j)aid for Middlinfj; (cotton in th(^ same market the sain(* day in 
th(* diff('nmt stat(‘s of the Cotton B(‘lt. It was found that tliere 
was a difT<‘n'nc(‘ of at least $2.50 a bale in ev(;ry mark(^t list(‘d. 
In one market the diffc'reiuic was $15.00. The average difference 
was $8.01. 

In discussing the results of the inv(‘stIgalion, Taylor says: 


When such variations in prices as shown hy this investigation, involv¬ 
ing two or more halos of IVlichlling gra<]o, <‘xist in any market, it is 
apparent that gross injustices may occur in nnmy individual cases and 
in the aggregate assume enormous })roportious. 1'hese variations show 
a condition that is unfair to the i)roduccr, for it is the farmer, ignorant 
of the value of his crop and knowing least about marketing his product, 
who as a rule is called upon to submit to such j>ractices. 


Large Interior Markets. —The* cottoji assembled and bought in 
tlie primary markets is mostly passed on to larger markets for 
classing and grou])ing bales in t'ven-nmniiig, or like, lots. Of 
eourse, these markets vary in siz(\ There is no well-d(*fin(*d 
line separating them from large i)riinary markets, but som(‘ eom- 
inoti points of difft^eiua' may be point(*d out. The largcn* mark(*t 
has a larger warehouse and a compress; docs a large volume of 
business, a goodly portion of which is in cotton collectc'd in oth(T 
markc'ts; and has firms tliat s(dl eithcT directly to mills or to con¬ 
suming and export markets. Some of the firms in such markets 
may have connection or busin<‘.ss relation with foreign firms and 
do some export busint'ss also. 

A cotton firm in a largt^ intt^rior market must haA’e eonsidcwablo 
financial backing. It maintains an office in Avhich market qxiota- 
tions are receiv(*d s('veral times during the. day and a force of 
classcTs that staide and grades the sain})les of cotton coming in and 
make up lots of evtui-ruuniiig cotton (sec Fig. 111). It has 
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branch offices over its tributary territory and business relations 
with a number of merchants who buy for the firm. The head 
office, on the basis of market n'ports, determines the price to be 
paid, makes up lots of cotton for sale, and makes sales. As a 
rule, too, the head office, by “hodfrinf!;/’ protects the business 
from loss thal luieht come from a fall in tlu* markc't. This is a 
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Fig. 111.—‘Well-lmhtod room lor nlasaing cotton iiiul the <li8pl;iy of sninplcs 
for thr inspection of Imyera. {('uurlcsy V. »S. DcjHirfmcnt of AyncultuTc, Burrau 
Agricultural Economics,) 


sort of price insurance secured by buying or selling cotton on the 
future exchange market, the details of which will be explained 
later. 

Charlotte, N. C.; Spartanlmrg, S, C.; Macon, Ga.; Mont¬ 
gomery, Ala.; Greenwood, Miss.; J^ine Bluff, Ark.; Shnweport, 
La.; and Fort Wortli, Tex., are illustrative of th(^ typ(' of markets 
just described. There are stiverid such marktits in almost all of 
the cotton-producing stat(‘s. 

Consuming Markets. —Certain citie.s in which or near which 
thor(‘ are a number of cotton mills arc known as “consuming 
markets,'' because much cotton is brought there for actual con- 
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Kxunption. Boston, New Bedford, Fall River, New York, and 
Philadelphia are the loading consuming markets in the North¬ 
east; Cliarlotto, Greenville, Spartanimrg, and Gastonia in tlio 
(Karolinas, and Atlanta, Ga., ar<‘ important markets in the* 
South, In theses mark(*ts are a number of spinners' brokers, men 
who know the particular kind of cotton desire*d by certain mills 
and make a specially of finding and buying for the mills. Then^ 
are also to bo found in such markets s(‘lling brokers, who represent 
large cotton-buying firms in the larger markets of the South. 

Export Markets, —The heading export markets of the United 
Statens, in ordcT of rank, are Galveston, New Orleans, Savannah, 
and New York. Much of the cotton handled in these citicss is 
bought and consigned by interior markets but must be routed 
through export markets. 

Foreign Markets, —^Liverpool is the heading cotton market of 
the world. It handlers not only a large part of the American 
cotton that is exi>orte(l but also cotton from ru^arly every pro- 
<lucing country in tlu) world. Maiichf\ster is another English 
marked of iinportaiHje. Havre is an importing market in France, 
Antwerp and Ghent in Belgium, Rotterdam in Holland, Bremen 
in Germany, Barcelona in Spain, and Genoa in Italy. Japan 
tak(\s a large quantity of American cotton. 

Future Markets. —Therci an' future markets at Liverpool, 
Osaka, Brenum, Havre, New York, New Orleans, and Chicago, 
'leading in futures on tlui Chicago market began in 1924. Those 
iiiark(‘ts d(ial in contracts for the delivery of cotton at a specified 
futun^ date. Most of the sales or purchases are for the purpose 
of liedging, or for spc'culation, and only a small percentage of 
th<^ eottou sold is aetually deliv('red. The figures for tlic New 
York Exchange, as given by Hubbard,’ show that in some years 
as small a quantity as 85,400 bales is delivc'red, whereas In other 
years the quantity ranges as high as 1,005,300 bales. 

Value of the Future Markets to the Cotton Trade. —Although 
the future excliang(\s are fn^iuently criticized, and a part of the 
trading done there is pundy sj^oculativo, they are of great value 
to the cotton industry. They establish market prices that are 
largely based on tlic supjdy or ])i*()spective supply and demand 
for cotton. By means of the quotations s(‘nt out, the market 
of the whole world is unified. Th(^ exchanges serve to regulate 
prices^and afford legitimate b\isin(?ss an insurance against loss 
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from market changes. How the protection is secured will now be 
described. 

Suppose that a spinner sells a large bill of cotton goocLs to be 
delivered in 6 months. He at on(^(* buys of a cotton merchant a 
sufficient number of bales of cotton to make the goods. The 
merchant, to protect hiins(df against a change in tlu^ price of 
cotton prior to the time for dc'livery, buys an equivalent amount 
of cotton on the future exchange, or hedges, at a price* in ket ping 
mth the terms of the present sale. If, when the time for delivery 
arrives, the price of cotton has advanc(id so that the actual bal(\s 
he buys in the market to fill the order cost him more than the 
price stii)ulat(H.l in the sal(j, thiire will be a loss; but if he bought 
“future” cotton, the price of that will have advanced so that 
there will be a gain on his “ futures” sufficient to balance the loss 
on tlie other, or ai)proxiniately balance it. In actual deals, tlie 
balance may go one way in one trade and the othi^r in the Ti(*xt. 
The original sale price was, of course, fixtid so that there would be 
some net i)rofit. If, in the illustration just given, tlie market 
had declincul, the merchant would have hcvn able to buy cotton 
in the open marked at a lower price than th(i one stipulated in his 
sale. This w'onld give him profit, but there would be in that case 
a loss on the “future” cotton which would about balance tln^ 
extra gain. As in the case of other forms of insuranc.t;, th<*re is 
considerable cost attached to hedging. Brokerage f(u^s have to 
be paid both when tlu* futures are bought and when th(‘y an* 
sold, and a margin guarant<*e must be deposited. 

Dealers on the future exchanges kf'C]) close watch on tlie 


consumption of cotton in all parts of the world and the growtJi 
conditions in the producing countries. By this means they hope 
to anticipate: the market and buy or sell to their advantage. 
This study, however, helps keep the markc't prices based on 
supply and demand. The quotations of sales as they are made 
are studied closely by deal(*rs in all jiarts of the Cotton Belt. 

Market Prices.—^J'he basis for price quotations in all markets 


is the quotation for Middling cotton on the future exchanges. 
Exchange quotations are for short-staiile cotton of a length not 
below % The values of grad(‘s above and below Middling 

fluctuate somewhat, relatively, the fluctuation depending on 
supply or demand for particular grades and staple kmgths. The 
values quoted for the different grades are detennined lar^lyby 
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the values given for actual sales made in the designated spot*cot- 
ton markets of the country. These markets, which were selected 
by the Secretary of Agriculture, arc Norfolk, Augusta, Savannah, 
Montgomery, New Orleans, Mompliis, Little Rock, Dallas, Hous¬ 
ton, and Galveston. In each city there is a committee, approv(Ml 
by the U- S- Department of Agriculture, which makes a daily 
survey of the market and reports to the Department of Agricul¬ 
ture and the cotton exchanges of the country market values of 
diff(^rent grades of cotton in that market on the day speiafied. 
Sonx^ illustrative figur(‘s will l)e given in a later paragrai)h. 


COTTON 

HIGHEST AND LOWEST SPOT PRICE OF MIDDLING 

NEW YOf<K 1029-10^1 



Fk!. 112. - In the poriod of tlu' recent war the i)nce Hid not rise as hiph as in 
Ihe Civil War period, one reason being that imxluction continued and there 
was always available a good supply, whereas in the earlier period very little was 
produced and almost no cotton was available. (.Fear Hook^ U, *S. DviMirtvunt 
AuriculUirt'.) 

The buyer in a particular locality, in dt'ttTmining tht^ pric<‘ ho 
can afford for cotton tliat he buys, considers first the future 
inarket price for cotton, the relation of spots and futures existing 
at the time, then the relativt^ value of the differtajt grades and 
staple lengths, the freight chargers if the cotton has to be moved 
at his expense, insurance and storage cliarges, and some profit 
in r(‘turn for his labor and (capital nsc'd. 

The range of })rices paid for spot cotton in the Now York 
market for a long series of years (1829-1921) is shoAvn by Fig. 112. 

Marketing Period. —A large percentage of th(^ small farmers 
and tenant fanners who grow cotton have dohis to settle .and 
must ^ell their cotton soon after it is ginned to pay them. The 
negro tenants, even if they have no debts to settle, almost all 
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want to soli at once so that thoy may have money to spend. 
Many of the growers liavc no .satisfac:toiy place to store tlunr 
cotton aft('r ginning. On a(‘coiint of tlu^se conditions and for 
otlK'i* reasons, the bulk of tlu^ cotton grown passers out of tlu^ 
hands of the growers a few we(‘ks after ginning. Figure 113 
shows graphie.ally the perctnitage of cotton sold (‘a(di inonl-h in 
the year. It will b(i noticed that 75 ])er cent of the cotton is 
sold by the end of January. 

Sonu' of the larger grow(a-Sj es})e(!lally tiie oiu^s wlio are well 
conditioned financially, make it a practice* f (> hold their cotton for 
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Pic. The pOMiuceiH sell most of their cotton in the licnvieat 

BCJison, September to .lanu:iry. The monthly averaf^e price for the five yearn, 
Septcnilior, lUlO, to August, iui4, was loweat m November and highcijt in May, 
June, and July. {After Taylor.) 


a \vhil<^, or at least a part of it, if tin; marki^t is not satisfactory 
at ginning time. 

The jjlacing of a large* amount of cotton on thci market at one 
time has a tendency, as may lie rc‘adily seen, to glut the market 
and to dc])rcss the imv.v. Figure 113 shows the relation of farm 
prices and number of bales sold. 

Although most of the cotton soon passes out of the hands of 
the producers, it is, as a rult;, taken by the mills gradually 
throughout the year. In the m(*autime, it is stored in warehouses 
and large public storage i)la(a!s and owned by cotton dealers, 
traders, etc. (see Fig. 114). 

Orderly Marketing. —The pr(!S(*iit tr(*nd of tlu* cotton pro¬ 
ducers is away from dumping the crop on the market duting or 
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soon aftor the ginning season and toward the goal of orderly 
marketing, which means the sale of cotton throughout the year 
ns lUHHhid by the consumers. This change is being brought 
about by the divc^rsification in crops grown, which makes the 
grow(Ts less dejxaident on merchants for supi)]i(»s, and by 
the dev(*loj)nieiit of coojxTative marketing associations among 
the grow(*rK. 


COTTON 

MOVCMCNTS 


OUANTITY AND PERCENTAGC OT THE TOTAL CROP GINNED, 
IN STORAGE, EXPORTED AND CONSUMED. BY MONTHS 



Fia. 114. *“-GiniuiiK hogiiis in July and ends in Fobnuiry or March. October 
is the busiest month. Averaginp; 1913-1914 an<l 1914-1915, by months, the 
amount in storage increased from August 1o December and then gradually 
declined, not reaching above 30 per cent of the total crop. The heaviest export 
movements were from September to January, (luring the hoa-vuest ginning season. 
Mills consumed regularly, and had on hand at the end of the year only enough 
cotton to supply them for about two months running. (Aftvr Tayhtr.) 


Cooperative Marketing Asmciatioiis .—A good uiany cooperative 
marketing associations for the markt'ting of cotton have been 
organized in th(' past and tried, but most of tliem have not been 
successful. Organizations formed more recently not only for 
selling coi-ton but for selling other commodities cooperatively 
arc meeting with greater success. Probably something has been 
gained from the former failures, so that pitfalls are being avoided. 
For a’ cooperative association to bo a success, tlie individual 
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must make some sacrifice at times for the benefit of the whole. 
To do this requires a high standard of el hies. AmoricaiLS are so 
used to personal iiulependcnu'e and to doing just as they phrase 
that they are naturally not well fitted for cooi)erative movements. 

One of the most successful of tin* cotton cooperative marketing 
associations that have hocu formed is the Staple Cotton Coo[)('ra- 
tivc^ Association of Mississippi. Tliis organization lias as 
members about 2,000 growers of iqiland staple cotton. The 
organization was formed by growers of sta])K; cotton in the Yazoo- 
Mississippi Delta of the state of Mississippi, hi 1921 Init member¬ 
ship is open to growers of staple cotton in other states and at. 
present includes thos(' in some of the neighboring states. It is a 
nonstock, nonprofit organization. 

It was the purpose of the founchu’s of ilu' association to sccun* 
a more efficiemt and satisfactory system for marketing their 
cotton. Speculative features were not contiunjilated, and 
there was no intention of trying to “bull the market” or raise the 
price of staple cotton })y holding cotton. It was the intent simply 
to supply the consumer with well-classed cotton at a fair market 


price. 

The Staple Cotton Cooperative Association has a board of 
directors consisting of 21 members chosen from among th(' 
leading growers of staple cotton in the district, a general manager, 
an assistant general manager, a socretary-trciasurcr, a force of 
classers, and managers of branch offices at princijial 
concentration points in the Delta. The head buHin(j.ss offiet* 
is situat(id at Greenwood, Miss. 

The general manager spends much of his time stu(l 3 ang tb(' 
cotton market and visiting the leading consuming mark(*ts of 
the world, where he secures business agretam.^nts and mak<»s 
sales. 

In the usual workings of th(^ organization, the inemlxT deliv(*rs 
his cotton at the nearest concentration point Avhere th(»re is a 
good warehouse. The bales are sampled, and samples forwarded 
to the nearest branch office. The branch office issues a rectiipt 
for the tentative classing on each bale. The grower can borrow 
tlirough the association, on th(‘ basis of this tentative classing 
sheet, money on his cotton to the extent of about 80 per cent of 
its value. A comparatively low rate of inten^st Ls i)aid for this 
money during the time it is charged against the borrower. The; 



448 


COTTON 


I 


samples are then sent to the main office, where they are classed 
earefnlJy by th(^ expert classers there, and a classing sheet is 
r(Mul(T(Hl the grower. This slieet show*s the grade, staide length, 
and character of each l)al(^ received. The bales are grouped in 
<»V('n-running lots in respect to staple length, grade, character, 
etc., and.pools are madt^ uj) for sale. 

Diff(a(uit pools ar(' made to meet market demands and to 
serv(^ the netuls and wislu's of the members in regard to the sale 
of the cotton. 'J''hc m(unb(T may choose the option of the 
seasonal i)ool, in which case he turns the cotton over to th(‘ 
association witliont pricing and leaves it to tlu; disf^ndion 
of the offirdals of the association to sell at any titnt^ during the 
y(*ar. The member may ehoose the optional pool, in whieh h(' 
Avill hav(* the right to say when the cotton is to be sold. Under 
this option, he can onhT the cotton sold at a time that he f<»(‘ls 
is most advantageous to him. During the years 1935 and 1036, 
(H)ttoii pliic.ed in tlK» seasonal pool brought, on the av(T!ige, 
S2 mon' i)er bah* than that- in tlui sell(*r\s option pool. Additional 
sr*lling o])tions an* available at })r(*s(Md, anti new oni^s an^ d(*vised 
from time to time to juoet the tuhhIs of the members of the 
association. 

Cotton futures may bo l)ought or sold for the purpose of lH*<lg- 
ing cotton ]>ri(*es or closing out remnant lots of cotton at the end 
of the season. Futur(*s an* not l)onght and sold by tla^ :isso(*ia- 
tion for speculative purpos(*s. Statistical reports, showing sales 
made, quantity of cotton on liand, etc., are made to the; members 
<‘ach month. Ch(*(*ks are also s(*ut to them each month covering 
tlK'ir pro-rata shares of the sales made during the moi»th. 

It ap|)ears that the Sta])l(^ Cotton Cooperative Association luis 
b(*en able to render a definite service to its members. Their 
<‘otton is ston*d in a good warehouse at a reasonable cost and is 
insun'd at a rate lower than the individual can secure. It is 
car(*fully stapled and graded, and a classing sheet is nniderod, so 
that the owner may know within narrow limits just what the 
(cotton is worth. It is pooled in large even-running lots, so that 
the b(^st possible market price can be obtained. The individual 
with a small lot cannot command so high a nrice. The average 
price received is higher than that which could be obtained by 
individuals. Only tlu* acriial cost of handling and selling is charged 
against the cotton. The middleman's profit is eliminated. 
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It is claimed that the association lias a tendency to stabilize 
staple cotton prices and make Ix'tter prices available both for 
members of the association and for growers Avithont. During 
tlH‘ season of ] 936 -11)37, the associatimi handled 248,317 bales 
of cotton, and the 10-y(\ar average 1928-1937 was 207,865 bales. 

I'lie Staple Cv^tton Cooperative Association s(‘lls cotton (*hi(^ny 
to domestic mills, jiartly direct an<l jiartly llirough brokers at 
Charlotte, Greenville, Boston, New Bi'dford, Fall RivtT, Ak»'on. 
and New A^ork. It also has fon'ign s(‘lling agents in Montreal, 
('anada; lAverpool, Fngland; khiscluidc*, Holland; and Milan, 
J taly. 

Other Cooperative Cotton Associations. —Bince 1920, (^oojv 
<'iativ(‘ cotton associations have been fornn'd in nearly all t.lu* 
<;otton-growing stat(‘s. At pn!S(uit, there an^ 14. 'riu\s(‘ state 
or regional associations operate in somewhat diff('rent ways, 
but the general imndplcs arc much the sam(i, and tlu; o])(rations 
are similar to those of the Staple Cotton Cooptrative Association 
described a])ove. Tlu^ cliief difTenmce, perha|)s, lies in tlu' fact 
that the state or regional assocaatioiis all b(*long to a eumtral 
organization known as the “American Cotton Cooperative 
Association.’^ This association is cliartcrod as a sto(ik (ujrj^ora- 
tion for the purpose of performing tlio services of cla.ssi*ig, 
storing, financing, and sdling for the n^gional associations, who 
are tlie stockholders. The nnaiii office of the American Associa¬ 
tion is in New Orleans. It has an office force of about 300 men 
and wmmen, who occupy six floors in a large building. Mor(? 
than a million bales of cotton are sold annually. 

In a conference of the officials of tlu^ (cotton coop(^rativ(\s at 
Mem])his, Tenn., in 1928, it was agreed that cooperative's should 
attempt to render the following economic services to growersd'* 


Grade and staple cotton accurately through classers licensed and 
su])ervised by Governineiit. 

Make returns to growers on basis of gnuh and staple. 

Sell direct to mills. 

ProAdde an efficient selling agency for inenihers using short-time pools. 

Obtain highest possible average seasonal pool j)rices through use of 
trained sales force and sales based on scientific analysis of market 
conditions. 

Reduce market risks of individual growers by pooling. 

Store and insure at minimum rates. 
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Obtain funds for commodity financing at low rates of interest. 
Stimulate interest in better ginning. 

Encourage the production of better staple. 


It is no doubt very evident to all persons interested in cotton 
production that the aims mentioiuid were laudable. Fortu¬ 
nately, most of them have been penalized. 

Warehousing Cotton, —The U. S. Department of Agriculture 
has estimated that tlic annual loss duo to exposure of cotton 
bales to the wc'ather is more than $30,000,000. The storage of 
eotion, immediately aftcT ginning, in a good wanibouse prevents 
wc^atber damage practically altogether. There are also otluu* 
advantages to be gairu^d from warehouse storage. If the ware¬ 
house is a first-class one, insurance rates will be moderate, and 
the warehouse receipt may be used as security in m^gotiating 
loans. RcH^fuj)tH from warelionses licensed in acicordance with 
the Fcnleral Warehouse Act of 1916 are accepted by banks evciry- 
wh(T(‘ as negotiable pape^r. 

Selling Cotton in the Seed, —In the extreme northern part of 
the Cotton Belt and in other parts where gins are not numerous, 
a considerable quantity of cotton Ls sold without ginning, or 
“sold in the seed,” as it is termed. A higher ])ere(mtage is 
niark(‘ted in this way in Virginia, Missouri, Oklahoma, Florida, 
and Temnessee than in other states. In 1915, 8.5 per cent of the 
croj) of the country was sold in the scc^d, the total amounting to 
937,000 bales. 

Scaling (cotton in the seed usually works to the disadvantage 
of the })rod\icer. Before the cotton is ginned, no one can grade 
it accurately, and consequimtly the ginm^r in his estimate of the 
grade is careful to give himself some margin. Freciueiitly, several 
lots of cotton are put together in one bin, with the consequent 
mixture of diffennit grades and staple lengths. The grower of 
cotton with good staple length, or of high grade, is aj)t to get 
little or no premium over that obtained by the grower of the most 
inf(‘rior cotton. The net result is that the growers arc encour¬ 
aged to grow inferior varieties that will yield plenty of seed cotton. 

In communities where most of the cotton is sold in the seed, 
the grower who tries to grow a good variety and market lint and 
sc('d separately is placc'd at a disadvantage, because, since there 
is not much cotton sold in the bale in that market, regular buyers 
do not visit the market. The buyers of the gin-run cotton may 
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not grade the eotton at all before making the purchase, and, of 
cour.so, the price is low. 

Damaged and Inferior Cotton.— In tin* course of marketing 
10,000,000 to 15,000,000 bait's of cotton, a considerable (pianlity 
of damaged or inferior cotton is found. This is ilu* n'sull of leav¬ 
ing tlu* cotton ill the fit^ld too long before picking, faulty giiinitig, 
improper care of bales afttn* ginning, t^arelessiu'ss in the trans- 
}K)rtatioii of bales, and several olht'r factors. 

Country Dataagc ,—A bale of cotton is considt^rtid a non- 
j)erishable i)roduct and, if stort'd properly, will last ft>r y(‘ars wit.h 
but little deterioration. Bales may bo left out in tlie rain or 
exposed to the wt^atlua* without jirott'ction for a longt'r pt^riod 
than most agricultural products without s(‘rious damage. But 
(wen cotton bales may l:»e injured by the W(‘athor, and the total 
loss to growers in consequence amounts to millions annually. 

It has been, and still is to some extent, the practice of some 
growers to haul bales of cotton home from tlu* gin and throw tlu'in 
on th(' ground or perhaps put them on poles in some*, convenient 
place. Often a considerable quantity is stored in a similar way 
around gins or about concentration points in towns during the 
rush of the ginning season. If coltoti is left ex])os(»d in this 
way for a few we(^ks, the bagging l>ecoinos bleached and the 
exposed cotton discolored, the bale appearing to be damaged even 
if it is not. If the bah^ n^sts on the* ground, tlui lint coining in 
contact with the soil will be discoIo^c^d; ami if there are rainsp 
moisture from the ground is apt to penetrate the bale for a con¬ 
siderable distance, causing a W('ak(*ning, discoloration, or (iveu 
rotting of the fibers. Half of tlui bale may be ruined in this way. 
When the bales are put on poles, water is apt to run und('r tlu'in 
and wet them where they come in contact with the jioles. The 
cotton may mildew in these jilaccs if the bales are not turniid 
after rains so that they will have a. chance to dry out. 

Transportation Damage .—Cotton is somi'times damagiul to 
some extent through getting wet while stonid on railway plat¬ 
forms and in leaky cars and by the water from rivers whtui the 
bales are piled on boats m^ar the water line. A goodly pt^rtion of 
the apiiarent transportation damage is really not the result of 
injury during transit but is due to wc't cotton being acetepb^d for 
(jarriage with the resultant damage appearing during transit or at 
the end of the journey. 
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Pickings .—bale of cotton that has become damaged is not 
in a marketable condition. Before it can be marketc^d satis¬ 
factorily, it must be worked over, or ‘^conditioned,” as it is 
termed. The bale is opemul and all damaged cotton is carefully 
separated from the rest by hand. The lint of the bale Tiiay b(^ 
sorted out into two or tlin^e lots, the number depending on 
quality, and laU'v rel)iil(Hl with cotton from other similar bales. 
Cotton from “pi(^kcTies” is usually irregular and of low grade. 
Its value is not (pioted in the market. 

Repacked Cotton, —Repac'ked cotton consists of cotton from 
parts of two or more bales that has beem worked over and r('l)aled. 
Much of Ibe n‘j)ackeMl cotton is samplers frojii cotton-classing 


rooms anil brokers’ olfic(^s which have been collected and rebaled. 


Bak's from siu^h samples an', sometimes calk'd “loose cotton,” or 
“the city crop.” 

Since eviTy bale of cotton is sampled one or mon^ times, 
frequently sevc^ral times, the aggregate of lint cotton in these 
samples is consid(Tabk'. Allowing I jK)und to the bak*, whicli 
a])])<'ars to be a n^asonabk^ ('stimate, the whole amount for a 
14,()00,()()0-bale ero]) is (Hjuivalent to 2S,000 bales. 

Cotton of Perished Staple .*—Cotton of perished stai)k’ is (k'fined 
by th(' U. S. Department of Agriculture-^ as cotton thal has ha<l 
the stnmgth of fiber, as ordinarily found in cotton, d(;stroyed or 
unduly reduced through exposure to the weather (iillu'r h('t‘ore 
])i(*king or after baling, or through heating by fire, or on ac‘couiit 
of water packing, or by other causes. 

Cotton of Ivimatura Staple. —(k)tton of irninatun' staple is 
cotton that has been picked and baled Ix'fon^ the fiber has n'ached 
a normal states of maturity. This resvilts in a weakem'd staple 
of inh'rior value. 


Girt-cut Cotton. —Gin-eut cotton is defined as cotton tliat shows 
damage in ginning, through cutting by the saws, to an extent that 
reduces its value moro than two grades. 

Regmned Cotton .—Reginned cotton is cotton that has passed 
through the ginning process more than once and, after having 
been ginned, has been subjected to a cleaning process and then 
baled. 


* This t^-pe of cotton and t he following kinds of irregular cotton are defined 
by the Secretary of Agriculture in regulations under the United States Cot¬ 
ton Futures Act. 
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False-packed Cotton, —False-packed cotton is defined as cotton 
in a bale (1) containing substances cntir(»ly fonjign to cotton; (2) 
containing damaged cotton in the interior, with or without any 
indication of such damage upon the exterior; (3) composed of 
good cotton upon the exterior and decidedly inferior cotton in 
the interior, aiianged in such manner as not to bo detc‘cted by 
customary examination, called a plated bale”; or (4) containing 
pickings or linters worked into th(^ bale. 

Mixed-packed Cotton. —Under the regulations of the Secretary 
of Agriculture, cotton is considered to be mixed-pack<*d if in tlie 
samples drawn from a given bale (1) there is a diffenmee of mon^ 
than tw'O grades if of the same color; (2) they show a difference 
of more than two color gradations if of the same grade but of 
different color; (3) tluy show a difference of two or more grades 
and two or more color gradations; or (4) they show a diffenmee 
in length of staple exceeding ^-^2 hich. 

Water-packed Cotton .—Cotton is considered to b(^ water-])aek(^d 
if the cotton in the bale has been penetrated by water during th(5 
baling process, causing damage to the fiber or if, through (‘xjiosure 
to the weathc'r or by otla^r means, whih; apiian^utly dry on the 
exterior, the cotton on the intcirior of the balci has beim damaged 
l>y water. 

Cotton Not Tenderable on a Future Contract. —The diffc'n'iit 
ty})es of inferior cotton mentioned in the preceding paragrapl>s, 
cot ton with a staple length less than Js inch, and the lower grades 
of cotton cannot be offered in settlement of a future contract. 
The following paragraph from the Cotton Futures Act, as 
amended Mar. 4, 1919, specifies the typos of cotton that may not 
be delivered. 

Fifth. Provided that cotton that, l>ecansc of the presence of extrane¬ 
ous matter of any character, or irregularities or defects, is njduced in 
value below that of Low Middling, or cotton tliat is IkjIow the grade of 
Um Middling, or, if tinged, cotton that is below the grade of Strict 
Middling, or, if yellow-stained, cotton that is below the grade of (iood 
Middling, the grades mentioned being of the Official Cotton Standards 
of the United States, or cotton that is less than inch in length of 
staple, or cotton of perished staple, or of immature staple, or cotton that 
is ‘'gin cut” or “regiuned,” or cotton that is "repacked” or “false- 
packed” or “mixed-packed,” or “water-})acked,” shall not lie delivered 
on, under, or in settlement of such contract. 



Table XXXVII. —Grade Differentes Reported bt 10 Important Spot Markets® on Jitlt 31, 1922 

(After Palmer) 
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® The average differences of these 10 markets are used in settlements for cotton delivered on future contracts of the New V’ork Cotton Exchange, the 
markets being designated for the purpose by the Secretary of Agriculture under authority of the United States Cottou Futures Act. 
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Relative Value of Difierent Grades of Cotton. —As was 

niontionod previously, the price of Middling cotton is the basic 
price. The values of otluT grades are usually (^X])rcsscd as so 
many points on or off Middling price. A ])oint is 0.01 c('nt. 

means above the price of Middling, whereas “off'' means 
below. The lo designated spot markets quote tlu' value of the 
diff<^rent grades, thtnr quotations In'ing basc^d on values in act.ual 
sales. Averages niad(‘ from their quotatitjns are used for *110 
values of the different grades in future contract S(‘ttl(Mnents wlieii 
deliveries are made. 

Ta))le XXXVII shows the A’^alues of all of the* different grades 
of both White and discolored cotton in the 10 d(\signat(‘d spot 
niark<*ts on a (certain day. 

Value of Various Staple Lengths of Upland Cotton. —C Poitou 
shorter in staple length than Jy inch is not acceptable in the settle- 


Table XXXVllI.—A Comparison of Staple Premiums Quoted in Two 

Laroe Markets for Staple Cotton 
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ment of a fxiturc contract and Is not c[Uoted on the mark('t regu¬ 
larly. Cotton to incli in length is considered short cotton, 
and very little if any diff(Ten(;e in pric(i is made for different 
lengths betwec'ii these limits. Above 1 inch, tluirc is an cixtra 
premium paid for each ^lo-inch increase in length. 
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Table XXXVIII gives premium paid over short cotton for 
diffenmt staple lengths in the leading staple-cotton markets, New 
Orleans and Memphis, on a certain date each year for 5 years. 
Th(' j)r(uniums for 1920 were abnormally high, whereas those of 
1923 wen; unusually low. 

Regional Names and Values- — ^^rhe varieties grown and the soil 
and climatic conditions affect the (piality of cotton produced in 
diff(T<*nt regions. This has led buyers and merchants to use 
ci'rtaiii trade; names for cotton from particular nigions, as, for 
inslaii(;e, Mississippi Deltas, Texas-Oklahoma cotton, Red River 
stapk's, Carolina staples, Mississiijpi Hill cotton, or North 
(icorgias, etc. In each of these r(;gions more than one vari(;ty is 
grown, and tlu; cotton is not allogt'iher uniform, but there 
is enough similarity to give it sum(‘ uniformity of character, 
sufficiemt to cause the trade to take notice of it. A premium of a 
c(;nt or more a pound may be paid for cotton from a certain region 
ov(;r that from anotlu'r region that has cotton of the sam<; grad(' 
and stai)l(; letigt h. In the rc'gular sales, cotton is, of course, sold 
on tlu* basis of the grad(; and staph* h'ligtli. The regional name 
is us(*(l in addition to give soim* notion of the eliaracter of tlu* 
cotton. 

Tlu* following |)aragraph from Palnu'r^ gives something of the 
history and meaning of s])<*cial names that hiu'e Iummi us(*d ])y tlu* 
cotton trade, some of wliich are still in us(*: 


In early days in the New Orleans and IVIeinpliis markets, cott(m was 
known as “Staples’^ or ^O^oelers,” “Benders,” “Rivers,” and “t'reeks.” 
“Staples,” or “Peelers,” were the long-staple varieties from the Yazoo 
and Mississippi Delta plantations. “Benders” referred to cotton of 
extra Icngtli and character which the river boats took up from tlie 
j)lHntations in the bends of the river where the soil was extremely rich. 
“Rivers” were the hard-bodied cottons from the plantations along the 
Mississii)pi and its tributaries, and the “Oecks” the slightly softer 
cottons from along tlie smaller streams wlicre there was less bottom 
land. “Uplands” was originally the term used to describe short cotton 
from the hill seetitm, but gradually it lias come to mean in this country 
all of tlic cr()]> of the United States except Sea Island and Americaii- 
lOgyptian varieties. 


Relation of the Percentage of Spinnable Cotton in the Different 
Grades and Their Market Value. —The question freHiuentlj'' 
arises as to whether or not premiums paid for cotton better than 
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Middling or discounts niath^ for cotton of lower grade than Mid¬ 
dling are just or are in j)n)portion to their spinning values. Table 
XXXIX, from Palmer/ shows relation of market values of differ- 

TaBLK XXXIX. —CoMPAUISON OF TIIK RkLATIVE l*EUCRN'rA(JE OP SpIN- 
NfABLK Cori'ON KeMA1NIS<; after ElAMlNA’riNti THE VlSlREE WaSTK 
Content in Certain Staxoardizei) (Jhades with Thkiu 
Relative Value Accoudino to Commeirtal 

Dipfekences 
(AfU'r rainier) 

(AvnruKf of 10 Tinportant SjK)i MarkiMs) 
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” C'onjpuled from perceriiaKCv^ of wiistn iih dclciiniiicd in KpiinuTii; teutH condiicUHl by Uio 
dcpiirlmeiit. See Dean, Williani S. arid Taylor, Vied, “ Murnifar'liirinp' Tehl.s of tbe Oiboiul 
Cotton Suindarda for Giade,” livilctin 501; and MeudowM, W. H. and Hluir, W. G., ‘Vre- 
bminary Alanufttcturing TesU of the OfTicial C'ol ton StundardH of the United StatcH for Color 
for Upland Tuigod and Stained Cotton," JiuUctin 1190. 


cut grades of cotton in 10 important spot inark(;ts and their 
spinning values as shown by n'sults from spinning tests con¬ 
ducted by officials of tlie IJ. S. DejiArtmcnt of Agriculture. Both 
premiums and discounts are apparently somewhat in excess. 
However, spinning values are determined in part by qualities 
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other tlian pirade of cotton (see Chap. VII for further discussion of 
spinning (qualities). 

Relation of the Market Price of a Pound of Raw Cotton and 
the Retail Price of the Goods Made from It. —Several yards of 
cotton goods may be made from 1 pound of raw cotton. Under 
the pnivailing high n^tail ])rices of cotton goods, it may appear at 

1.00 . _ 
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115. -Division of cousuuut’s dollar si>oiit for shooting iti ll>22. 


first thought tliat the grower is not g('ttiiig his shan* of tlu* money 
that the consumer pays for goods, but a study of the many items 
of expense between the bale of cotton and sale of a dross pattern 
to the consumer convinces one tliat tin* grower is not so badly 
mistreated as it at first appeared. The consumer does pay 
several times as much for the pound of cotton as the grower 
receives, but a good deal of the extra price is for fancy showrooms, 
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expenses of travelinpj men, losses diu' to changes in fashions, 
a<lvertising, etc. Items of exj)ense must be added to tlie retail 
price of the goods and paid b}^ tiu' consumer; yet they add very 
little or nothing to the real value of the goods. 

L. A. Adams, marketing specialist of the U. S. Departmcuit of 
Agriculture, has made an analysis of the diffenmce Ix'twc'cn the 
retail price of cotton cloth and the price of raw cotton. Figure 
115, tak('n from his report, shows the distribution of tlu^ dollar 
that the consumer spends for sheeting. 

Recently, Whitaker and Monachino, of the Bureau of Agricul¬ 
tural Economics, U. S, Department of Agriculture, and others 
of the bureau have made a st.udy of the relation b(*twe('n the 
price that the prodiuu^r rec(;iveH for a pound of his raw cotton 
and the value that cotton mills receive for cloth. The p('riod 
from 1925-1926 to 1936-1937 was used in the study, and 17 con¬ 
structions of standard unfinished cloths including print (doth, 
shfudlng, three-](‘af twill, drill, sateen, and duck were considered. 
Allowance was made for waste, waste sold, and the noncotton 
content of the goods. It was found that, on the average, raw- 
cotton costs constituU^ a little more and mill margins a little loss 
than one-half of the wholesale ijricc of unfinished cotton cloth 
of the types considered. The average price of raw cotton during 
the period used was 14.57 cents per pound; the average; mill 
margin or charge for manufacturing the goods was 13.26 cents per 
pound; and the wholesale value of the goods 27.83 cents i^er 
pound. 

Mill margins on fine cloths are considerably gn;ater than those 
UKUitioned above^, and the raw-cotton valuers constitute a much 
lower percentage* of the retail ])ri(;e of finished cotton goods. 
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CHAPTER XX 


COTTON EXCHANGES 


Excliangc luc^ans to givo or trade oiu' value (»r eonuiiodity for 
another. The word “exeliaiige’’ is also used as a nanu' for t,h(' 
])hiee where cxehanging or trading is taking jdaeo. Nearly <'V('ry 
town or city hfis a “cotton exchange/’ or a places where nnui nux't 
to buy and sell cotton. Alany of these trading plae(!S are not 
called exchanges but are sini])ly a street or ])art of a strecd, where 
trarhws, through habit or for sojue other naison, have; becojin' 
,'icoustoined to meet. In some insl,an<H's, the trading place* or 
('xchange is locat<'<l by a munici])al ordinanc(\ Trading is oi)en 
to evi'.ryone in th(‘s(' siinphi luarkehs. Thc'.re are no nigidar mem¬ 
bers and no ruh's (ixeept tin* ndes of custom. As the bu,sine.ss 
increases, it beconios nec(*ssary to have certain tl(Tinit(^ rules to 
j)rotect the rights of iinlividuals and h(dp make the basiness run 
smoothly. For the convenience of th(i traders it is also lu'lpful 
to hav(! a liinitcxl membership—have as tradc'rs only men who 
lia\'e established a r('j)Ut:iliou of moral int<!grity and are responsi¬ 
ble financially. 

Api)arently it is natural for mo.st men to like to trade. The 
small boy trades t.ops and marbles larg<*ly for the i)leasur(* of the; 
exchange. David Hamm traded horses for tlu; fun of tin; game. 
There is a fascination about buying and selling cotton which 
draws many to it. Many fortunes have beem made in the cotton 
trade, but, unfortunat(dy, a good many have bec'n lost. For a 
cotton trader to succeed he must not only “know” cotton but 
must bo a good businessman. 

The Evolution of Cotton Exchanges Where Future Contracts 
Are Bought and Sold. —Prior to 1818, th(>re were no telegraph or 
cable lines and no railroads, and no steamboat had cross(;d the 
Atlantic. Means of communication, measured by modern 
standards, were very poor. Under such conditions, trading in 
cotton as practiced today was not possible. In 1819, the first 
steamboat crossed the Atlantic Ocean. From this dat(; on during 
the next half century, means of communication were gradually 
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improved. A steam-railway line was put in operation in 1829, 
th(‘ telegraph in 1844, and the. Atlantic cable in 18GG. 

With the improvcinf'iit of means of communication came 
the development of trading in future contracts in the cotton 
exchang(\s. It is always the desires of cotton merchants, farmers, 
and millmcn to play safe, or to insure their investments when 
tluy can convcnitmtly. When th(i oi)portunity to do so by means 
of futures arose, they made us(i of it. According to Hubbard,^ 
the first step toward our prescait system of fubires was the 
s(41ing of ^'cotton afloat,” which was practiced a decade or two 
prior to 1866. The cotton bales were sampled before b(;ing stored 
on board a ship in the Am(!ricau port. The sami)l('s w^'re then 
y)lac(^d on fast-sailing ships, which reached Livcapool (umsidc^rably 
sooner than fnnghters bearing the cotton bales. BroktTs in 
Liverj)ool examine<l these sampk's when th<^y arrived and bought 
the cotton afloat, or “to arrive,” on the basis of the samples. 
With the com])l(‘tion of the Atlantic cable in 1866, market n'ports 
from America w(*re rec<Mved in Liverpool daily or more fn^piently. 
This made the old yflan of selling by sample cotton to arrive 
unsatisfactory. When market reports are re(5(;ived often, so that 
buyers can ken*]) posted on market prices at all timers, imimnliate 
sales contracts are desinni, A new scheme w\as dewised to take. 


the place of the old cotton-afloat sales. According to the new 
])lany cotton from the Unit<;d States was sold on Middling basis, 
iio samples b(jing used, no grade specified except that the cotton 
AVJis not to be below Middling, and no particular ship on which the 
<*otton was to arrive b(‘ing mentioned. It was to be delivered 
Avithin a certain 2-mouth period. This form of sale was, as 
iiiay be seen, of a more general nature than the former and was 
l)(‘tter liked by both iiicrchant and spinner, since it gave greater 
latitude. The plan resembles rather closely our modem system 
of futures. 


During the Civil War in America, “cotton to arrive” was 
bought and sold in New York. This was probably the first step 
toward the development of futxire exchangers in America. 

The origin of future? exchanges was discussed by Arthur R. 
Marsh, a formcT vice-president of the New^ York Exchange, in 
his address beiore the National Associatiem of Cotton Manufac¬ 


turers at Washington, D. C., in 1907. Portions of this address, 
iis quoted by Miller,^ are as foUow^s: 
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Before the Civil tVar the cotton business in ?so\v York was simply 
one form of the old-fasliioned commission Imsim'ss, exactly lik(* the 
business of handlinj^ molasses, suf^ar, liides, wool, country }>roduce, iind 
many other similar ap,ri(!ultiiral commodities. 

The (Mvil AVar completely ujiset the conduct of tlie rottou business in 
New York, as just descrilieil. WJiilo it lasted, there were, of course', no 
regular shipinouts of cotton to Now York from the South, and the only 
source of supjily consisted of lots of cotton which the povermneiit from 
time to time got liold of tiuough ilie capture of lilockadc runner'^ or 
through confiscation in the South. Nuturally, siicli lots of cotton couid 
not lie handled on a commission basis, but had to be bought outright as 
a s})eculatioii. The huge profit made by some of those who bought tliis 
(lovernment cotton was the real beginning of general spc^culation in 
cotton in this country. And tlie same thing hap^iened across the water 
in ]dver])ool. ''rhe lierco demand and the uncertain and inadeepjato 
su]>ply gav(j (►pportunity for vast and sudden ])rofits, such as have; never 
been seen before or since in connection with any commodity. And, 
curiously enough, it was out of this wild .speculation of the time of Uie 
C'ivil War that tlic entire modern method of handling the cotton business 
was evolved; for, in their eagerness to got hold of cotton, siweulators 
licgaii to buy not only actual cotton on the spot in New York or Liver¬ 
pool, but “cotton to arrive,^' wlien they got wind of a lot of cotton on 
some ship destined for one or the other of those ports. Here was the 
l)cginniiig of the system of trading in cotton futures, wliich has gradu¬ 
ally revolutionized the whole cotton business in every root and branch, 
for ver}'' clever men, whose business was that of cotton merchants and 
not s}>eculators, .saw a way to make use of tlio extensive trading in con¬ 
tracts for “cotton to arrive” as a protection to themselves in their 
legitimate buying and selling actual cotton. 

It was two or tlireo years after the ('ivdl War that this new conception 
of tlie cotton business took shape in the mind of one of the most brilliant 
cotton merchants the world has ever known, the late Mr. Rew, of 
Livcrjiool, whose firm is still in existence. In 1868 or 1869, Mr. Row 
saw that the newly laid Atlantic cable made it possilde for a c()tton 
merchant in Liverpool to ascertain with unheard-of quickness the prirxi 
at which actual cotton could l)e bought in the Southern States, and the 
ap])roximate date at wdiicli it could l)c ship[)ed to England. He saw 
also that, if the price that Avas being bid in Liverjiool for cotton to 
arrive” was high enough to enable him to buy the cotton in the South 
and sell contracts for this same **cotton to arrive” in Liverpool, two or 
three months later, he couhl enter into the transaction with entire 
safety, as when his cotton reached Liverpool he could either deliver it to 
tlie parties to whom, he had sold the contract, or if some spinner was 
willing to pay a higher relative i^rice than the holder of the contracts had 
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uprood tf) ])ay^ iie could back his contracts and sell the cotton to the 
spiiiiipr with the larger profit to himself. 


Following the siu^cossful vc'iituro of Mr. Row, other IniycrK in 
Liv(Tpool and clsowluTii J)egan to deal in contracts for future 
delivery (»f cotton. New York Cotton Exchange^ wiis organ¬ 

ized and began trading in futures in 1870. The New Orleans 
(Jotton Excdiange was organized in 1871, and the Liverpool C/ol- 
1oi» Asso(aation adopted rules governing future trading the 
sanu* year. 

Spot Cotton and Future Contracts. —Before procinuling further 
in the discussion of cotton exchange's, it may Ik* w(*ll to explain 
jnon; fully the distinclion between “spot cotton,” or “spots,” 
and “fulling contracts,” or “futures.” 

Spot cotton, or spots, which is simply a contraction of the 
iju'ludes all cotton that is iKnight or sold except Unit sold 
on futun' contracts in cotton exchaiigi^s. The latter is futures, 
or futun*-coiitra(d cotton. 

Tlie ti'rm “spot cotton” was at fiist aj^plied to cot-iou actually 
in a warehouse, ])ile(l up at a ])ort, or on tlu; spot in th(* juarket. 
'riu' tm’in is also us(*d for cotton bi'ing sln|)p»*d, or (‘u route', 
to the inarki't or to cotton chat will be; shii)ped at some future 
date. As l)rought out l)y Hubbard,^ it is not altogether corn'ct 
to designates spot cotton as simply actual cotton and futures 
as fictitious cotton. A dc'aler may sell s})ot cotton for future 
d(‘li^'ery- cotton that he does not have but <'xp(*cts to purchase 
:uul deliver. On the other hajid, a trader who sells futures 
nuiy di'liver the acstual bales of cotton at the expiration of the 
contract period. This may be someswhat confusing to a person 
beginning the study of the subject, but the matUsr may be 
clarified if it is remembered that all cotton sold is spot cotton 
except that sold on future contracts in exchanges. 

New York Cotton Exchange. —At present, tlu're are seven 
exchanges that <leal in future; contracts for American cotton. 
They are situated in New York, New Orleans, Chicago, Liver- 
I>ool, Bremen, Havre, and Osaka. Other future markets for 
foreign cotton are in lAverpool, England; Bombay, India; 
Alexandria, Egypt; Sao Paulo, Brazil; and Shanghai, China. 
The operation of all the futures exchanges dealing in American 
cotton Is similar. A discussion of the New York Exchange will 
suffice, in a general way, for all. 
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The Now York Cotton Exchange was organized at first sim])ly 
as a means of convenuMicr for tlu' peo})le in Nc'w York who were 
engaged in bujnng and selling (‘ofion. Tlun'o wito many cotfon 
traders scattered ahont over tin* city a\1io dealt in hotli sjmt 
cotton and futures. To n'ach tlies(‘ traders, or for tluan to 
n^aeli each otiier, it A\a.s luHM^ssary to do much traveling about 
ov{‘r the city and much Availing for nuui who lia.]>p(uied to 
he out of tluur officers. As the trading busiu(\ss increa,s<d, the 
trouble of looking up men wanted bcvaine so bunh'nsonu* that a 
lunnber of the trad(U‘s established the rule of meeting at a (vrtain 
offi(‘e at regtilar pcTiods. It was soon rcaiH/a'd that nih'S av(M’(' 
needtMl by means of which th*' trading iiiigiit be n'gulated. To 
make and enforce* rules r(*(.|uir('d an organization. Tins led to 
the e>rganization of the* Nr*w York Ck>tton Exchange in 1870. It 
was ineorj)orated the* following year. 

Acceu’ding to its chart (‘r: 


The purposes of said cor})orati()U ^hJlh he to ])rovide, regulat.o, and 
maintain a Huita])le binkling, room or rooms, for a ('<>tton Exchange, 
ill the (’ity of New York, to adjust controversies hetween its members, 
ti» estaldish just and euuitahic i>rine,i]>I('s in tlu* trade, to maintain 
uniformity in its rules, regulations, and usages, to adopt standards of 
classification, to acquire, preserve., and disseminate useful information 
connected with the cotton interests througliout, all markets, to decrease 
the local risks attendant iquin the l)usiness, and goiioraJJy to promote 
the cotton trade of the cit}-' of New Vork, etc. 


The N(*w York Cotton lOxcdiange is limited to 450 imunbcrs. 
Ai)plicants for membershi}) must be over tw(mty-oue years of 
ago and of good cliaract(*r and financial standing. Tin* initia¬ 
tion fee is $1,000 and th(‘re are c(Ttain annual du(is. Memb(*rship 
rights may be bought, (*ith(*r from a m<TOl>eT or at auction in the 
exchange room. In 1034, the value of a membershi}) was about 
$18,000. The exchange includes many ijrominent cotton men, 
some living in parts of the country distant from New York City, 
cotton dealers, exi)ort(n‘s, manufacturers, etc., wlio buy and sell 
both spot and future cotton. About 150 members, or their 
representatives, arc on the floor of the exchange daily trans¬ 
acting business. 

The New York Cotton Exchange has as officers a president, a 
vice-president, a treasurer, and a board of 15 directors. All 
the officers arc elected annually. The chief officer in active 
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management is the secretary, who is paid a salary. He is the 
superintendent of the exchang(‘, eolloets and j>ul)lish(\s statistics, 
manag(?s the office, and acts as chairman when calls are made on 
th(i floor. 



Flu. 110.—Now Orleans Cotton Kxchnnpo Buildinp:. (CourU^sjf H. G, Hesfer,) 


The New York Cotton l^]xchang(‘ is a cor])orntion acting under 
a chartc^r given by the state of New York, but in the trading in 
cotton the members act individually. 
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Daily Houiinc on the Floor of the New York Exchange .—At ton 
outlook tlu‘ su])orinton(l(‘nt of lh(» oxohann’o upjK'ars on tlio ros¬ 
trum at Olio sido of tho tradinfi; rin^, riiiKs a ft'on^, and announcos 
trading upon for tlu' ourront month. Tliini all tradors wishing 
to buy or .s(‘ll for that month niako tiu'ir ofToi\s. Tlu^ su]>oriii- 
tond(‘iit, acting as (*hainnau, ropi^ats tlu‘ offtu’s and announcos 
sah's, which aro rocordod on a blackboard ai tlu* opimsito side 
of tho ring (so(^ V\y;. J 17). After th<‘ trading for tho ciuTo/it 



Puj. 117.—Trading ring, New Orican.s Colton Exchange. (Oourtv^!/ //. O. 

UcsO'T.) 


month has stoppod, tlio (‘hairinan announc(\s tho next month. 
Most of tho trading is for March, May, July, Octob<T, Dt^ctunlx^r, 
and January. Tlioso an*, known as active'^ inonths. After 
tho trading for tho second month has clost'd, anotlior is announcc'd 
and so on around tho yi'ur. After tlio round has b(*<!n inad(*, 
tho chairman announc(\s tho ‘^’all adjourned, market op(*n.*’ 
Trading is then carried on promiscuously around tho ring by 
members, any month being dealt in. Offers and bids must be 
announced aloud, and sales reported. 
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The quotations on sales are recorded on the blackboard. The 
pit, or spot wh(Te the trad(‘rs stand, is surround(‘d by a ring ot 
steps, three up and thns' down (see Fig. 117). Another call oi 
months is niad(‘ l)y the chairman at 11 :45 a.m. and another at 
2:45 p.M. On Saturday IIktc is but one call. Aft(T the close of 
the exchange' at 3 p.m., no further trades are* allowed. 

Tlu* trad<*rs carry puredmse* and sale slips, on whiedi they ke(*p a 
te'inpeu'ary record of Ihe-ir sale's anel })ur(4ias('s. These are* 
]ate*r r('ea)rel('el in their office's. Final se'ttle'iiu'nt is made in the 
clearinghouses. 

The Nev) Ytfrk FuUirvH Contract. -The* Ne^w York lulures 
contract is as follenvs: 


N(‘\v .192. .. . 

of tlic C^junts nij(l of New York, h;iv(' 1his daj'* 


sold to ) 

or hoeight from ^ 


.‘UK 


I 




i 


tdclivor to 
(or n-coive* from 


s 


.of tho same phircs r>0,000 f)Oimds in al»ou1. 100 sqii}»n‘ 

halt's of col (on, gn>vv1h of Ihc riiitt'd State's, /it the* jjricey of. . . . c(*nt.s per 
pe)nn<l tor Mieldling, willi additions oi (U'ductions for othe'r grades in accord¬ 
ance' willi llic provisions of tiic h'liit.cd States Cot.t.on Futures Act, Si'c. 0, 
anel allowanea^ lor staple prciniuin, delivcrahle; from lice'iisod waredioiiso in 
(.) htdwe'e'ii the'first and last eU'live*iy days of. 


Point of De'live'ry 

inclusive, thei d('liv**ry within .such time to he at seller’s option, in one ware¬ 
house, upon nt)tice! to tin' buyer, ns providesl by the By-laws and Ttviles of 
the New York Cedi,on EKcliange. The' cotton d(*alt with hennn eir de'hvere'd 
lieroiinder shall lie^ of, or within, the grades for whicli standanls are estahlishe'el 
by the Si'erreta.ry of Agrieridture^, excc'pt e'otton prohil)itcd ])cing delivere'd on 
a ce>ntrae't, by the fifth subdivision e>f Se'C. 5 of the United State's Cotton 
Fut.ureis Ae-t, and shall bei of no other grade or grades, and shall be subje.ct to 
the New York Cotton Excluinge iuspeetion. 

Either party may call for a margin, as tho variations of the inarktM. for 
like deliverie^s may warrant, which margin sh:dl be kept good. 

This contrae'l is inmle in view of, and in :ill reH])e'cls subje'et te>, the regula¬ 
tions made; pursuant to said United States Cotton Future's Act and to the 
By-laws anel Rules of the New York Ceittou Exe*haiige not in conflict 
with the' said Act or said regulations. Subject to the Ihiited States Cotton 
Future's Act, Sec. o. 


IIow a A^onmember May Trade on a Cotton Exchange .—Some 
nunubers of exchanges dealing in future contracts buy and sell 
for their own firm only. Others do a brokerage business in addi¬ 
tion to their own firm business. They will buy or sell futures for 
responsible parties living anywhere in the country. One hundred 
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bales, or about 50,000 pouiuis, is the ininiminn amounttliatmay 
be bought or sold on the Mew York Kxehaage, Fifty is 

the minimum at New Orleans and CMiieago. The brokerage 
charge, which varies somewhat at different tiines, is about $15 
for buying or selling 100 bah's. lii addition to paying th(' 
brokerage, the ]>uichas(»r must make a d(‘})osit, for each 100 bales 
bought, of $100 to $500, which is known as a margin/' This 
sum is deposiU’d with the clearingliouse or a trust coqipany to 
guarantee th(i broker making tlu) purchase against loss duo to 
market fluctuations. If th(^ marked; is declining sharjfly, tlie 
broker may call for an additional margin. If this is not supplied, 
tht' broker may sell and dost' out tiu* transaction. Brok(Ts may 
Iniy for firms of known financial responsibility without retpuring a 
d(‘posit. 

judging. —Hedging, as noted in Chap. XIX, is a sort of trade 
insurance which a cotton grow(^r, nuu'cdiant, or manufacturer 
may setaire from a cotton (^x(:hang(‘ by selling or purchasing futun^ 
lontracts for cotton. It is (h’fined by Hubbard^ as follows: 

Tb’dging is trade insurance carrusl on in such a maiuuT as to 
'uake a world-wide market for instantaiuams buying and staling.’' 
Th(^ use of hf^lging by a cotton grow(T may be illustrat(*d as fol¬ 
lows: We shall sup}>ose that a grower has 300 acres of cotton 
})lant<'d and that in July it gives i)romis(» of a good yield, 
future market fur l)ec(M»ib(*r is 25 cents a ]K)UikI. At that price 
per ]iound, the grow(^r will inakf^ a fair profit in Ins business. 
Siuc(^ liis neighbor's crops are good and croji-conditiou n'ports 
indicate good crops over a considerable part of the Cotton Belt, it 
looks as if the markc^t pri(a^ might ho lower during Octolier and 
Novernfier, w'lien his cotton would be n^ady to go on tli(i mark(*t. 
There Ls, of course, a possibility that ihoro will bi^ mishaps to tlu; 
crop and that the jirice will be better tlian 25 cents a jiouiid in the 
fall. To the grower, howewer, a price of 25 cemts a pound with 
a sure profit is better than an uncertain om*, ovon if there is 
a possibility of a bettor price. Consequently, he sells 100 hiilos of 
December futures at 25 cents a pound. If, when DecernI kt 
comes, the market price is better than 25 cents a pound, hv. can 
sell his cotton on the market and buy fulunis to balance tla^ on<*s 
he has sold or to dc'liver on his contratit. If tin; market i)riee 
for spot cotton is much higher than 25 cents a pound the future 
market will likely bo higher than 25 emits also. 
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If the jijrower buys futunvs to deliver for those sold, he mil 
loH(; on his future (U^als, but he has frainod on tlie spot cotton. 
If tlie market has d(*elined as ho exported, he can deliver his spot 
cotton on the contract and n^alize 25 c(uits a pound loss brokerage 
fe(is. 


A manufa(^tur('r s(‘lls goods sovt^ral months in advance and pro- 
t(‘cts hims(»lf by buying future contracts for cotton to be delivered 
in the future wheii.tlui goods an^ made. He bases the price of 
his goods on ih(^ j)ric(' of th*? future cotton, so his profits are secure. 

A cotton buy(u* or iiierchant protects himself continually 
against a fall in pric(^s by selling future contracts to balance the 
spot cotton that h<i buys. 

It occurs to tlie wriUT that cotton growers might profitably 
niak(* more (‘xtensiv(^ us<^ of lunlging than tiu'y do. Probably 
many do not understand tlu^ l:>(‘m‘fits that may be obtaiiunl. 
Many otluTS do not have (control of (uiough cotton to mak(i a 
futun* sal(‘. But it s(*(‘ms as if two or more might combine 
int(*n\sts and juak<‘ a sal(\ 

Delivery on a Future Contract.—Tlu^oretically, all the eotton 
that is sold on a ful.ure eoiitract is to b(‘ delivc^red, but aetually 
otdy a small juarentage is delivered. The amount varies some¬ 
what in diffenait yc'ars, tin* variation d(‘p(;ndiiig on markc^t con¬ 
ditions. In the N(*w York Kxehangci it is I’andy more than 1 or 2 
p(a* (‘(‘lit of the amount sold and is usually only a small fraction 
of I p(*r (unit. l)(‘liveries may be stopped by ring s(‘t11(Mn(Uits. 
D(‘livery on contracts sold on the New York Cotton Kxehaiige 
may l>e mad(‘ at any one of tlu^ (ught ports: Now York, Norfolk, 
Charleston, Savannah, Mohil(‘, N(‘w Orh'ans, Houston, and 
Galvi'ston. As in th(' spot-cotton markets, delivery is effected 
by tlie transfer of warehouse receipts, ti^gether with the necessary 
accompanying docunn^nts. 

The cotton that is delivered is good cotton. It must have a 
staple length of imdi or more, bo of Low Middling grade or 
better, and meet otln^r govenuiK'nt specifications mentioned in 
CMiap. XIX. The bale's delivered may vary in grade and staple; 
that is, they are not even-running. Tliis makes them less desir¬ 
able for the spinner but does luiike delivery on contract easier. 
If a certain grade and staple length are sp(^cifi('d, it may be diffi¬ 
cult to procure the cotton in the market when wanted. The cot¬ 
ton delivered being of different grades, it is settled for on a 
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Middling basis, the relative values being determined by an 
average of the values for various grad<\s in tlie 10 designated 
spot markets of tlu' eountry which (piotc' price's daily. New 
Orir ans is a designatc^l spot market and ust^s i)ri(*os of that partic¬ 
ular market in settling futur(M*on1raet l)usin(\ss. 

The eotton-fuiures law now in forcH' reijuin's that the person or 
firm s(‘lling a future (contract jnust give iiolie(' in writing of inten¬ 
tion to (h^liver cotton on the future contraet. This notiee mu^'t 
be givei» 5 days before date of d('livery. It is probable that the 
p(Tsou to whom tlu‘ contraet avjis first sold has sold (contracts liim- 
self and will transhu' tlu* notice' of delivery t.o anotlu'r, Th(^ 
notic(i may b<' translern*d by several firms. The last to n'cenvt' 
the notiee within tlu' time limit must ('ith('r take the cotton or 
arrange some form of settleanent. 

Preparation of Bales for Delivery, — Prior to delivery, bales of 
cotton in a wandiousc' an* ins])eeted, wedghed, sainpl(Hl, and 
class(‘d. Tlie classing is dojic by Ihe gov(Tnm(*»it Board of 
riassers, and tlu' inspecting, wc'igliiiig, and sampling are doiu' by 
exchange* officials. 

When the person d(^livering Il)(^ cotton has roceivfxl the (*la.ssi- 
fieation eertifi(^at(^s, llu'se, with warehouse roc(npt,s, are turned 
over to ihv buy('r, and a cheek in payment of full amount of th(! 
hil) is renden'd in return. 

Value of Exchanges to the Cotton Industry. —A gr(\‘xt ch^al is 
said in favor of cot ton ('xehanges, but, on the otluT Inind, they 
are subject to imieh criticism. A eonsid(‘ral>I(‘ i)art of the criti¬ 
cism comes, liovv(*ver, from ])eoj)le wlio ('it her do not und('rst,and 
their workings or fail to realizii the* benc'fits. Almost all well- 
informed mm coniK'cted with th(» cotton industry and all market¬ 
ing sp('eialists have coim* to tlu^ eonelusion tliat cotton ('X(diaJig(*s, 
when operating und(‘r i)roi>(T govenummt n'gulation, are of 
assistance to the cotton trade. Tlu'y broad('n thc^ markc't; 
stabilize prices; spread abroad information in regard to 
market values; and afford a good, conv<mi(ait means of trader 
insurance. 

Perhaps it will b(^ well to quote from authoritic's who have made 
a careful study of the subjc'ct of cotton ex(;hang(^s. Here is what 
the Committ(‘e on Agriculture on the Smitli-Ix'ver bill, Sixty- 
third Congress, Second Session, had to say in their report about 
the functions and economic use's of cotton exclianges: 
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It is the opinion of the committee tiiat the abolition of cotton 
exchanges would result inevitably in the monopolizing of the entire 
cotton croi) into the hands of a very few powerful interests, with the force 
and means to fix tiie ))rice at which the fanner would be compelled to sell 
his cotton. Fully 75 i>er cent of American-produced cotton leaves the 
hands of the producer during the four months of September, October, 
November, and December. It takes no stretch of the imagination to 
foresee liow utterly helpless the fanner, as a cla,ss, would l)e in his present 
disorganized condition as a factor in fixing tljc price of liis own products, 
as against the organized genius and money of the spinners and powerful 
spot-cotton dealers. Any legislation, therefore, which eliminates from 
the cotton trade the clement of a legitimate s])eculation and legitimate 
speculators must, in the opinion of the committee, result disastrously 
to the ])roducers. 


We hav(^ also a coj)y of a letter by W. B. Tliompsoii, of N(*w 
Orleans, reccuitly r(*ad hefon* the United States Senate avIhmi the 
Corner Aniendnient to the United States Futun's Act wjis l^eing 
considered. Mr. Thornjrson w'as formerly pr(\si<li'nt of the 
lionisiana division of the American ('otton Association, an 
(‘xtensiv(' (cotton grow(»r, a cotton merchant, and at one time 
presidcuit of the N('W Orh'ans ('otton Uxehange. He was thus 
in a position to vi(*w the subject of cotton exchange's from various 
angle's. He^ says in ])art: 


III timers past I liave made a rather close study (»f the future contraeit, 
aiul 1 have lemg since come to the conclusion that its chief, and indeed 
its only, value lies in the' jirote'ction it affords Imycirs and sellers of eotton 
and manufacturers of cotton ge)ods. When the future-contract cotton 
functions normally, the owner of the cotton, pending such time as he 
can marke't the same, or, if he l>c a farmer, hofore ho has made the same, 
can insure himself against loss l^y selling a future-contract hedge; the 
cotton buyer can make forward contracts with the spinn(‘r before he has 
any cotton in hand and protect liiinself against loss by buying a future- 
contract liedge; and the manufacturer niay make forward contracts for 
the sale of his })roduct liefore he has cotton in hand or a specific grade 
contract with the sj^ot merchant or ])roker and insure himself agiiiust loss 
by buying a future-contract hedge. 

It is the hedge, or pricMiisurance function of the future contract, 
which makes it valuable to the trade. It was never intended nor will 
it ever l)e i>ossible to make the future contracts for (‘otton ])OUght and 
sold around the rings of the exchanges take the place of direct dealings 
for speciiic grades and staples between the manufacturer and the sj^ot 
merchant. 



COTTON kxchasues 


473 


These eonl.raets, which proA-'ide the protection aloresaul to those who 
do not want to si)ecu]ate, are sup])Iie<l primarily hy those who wani, to 
s|>e(mlaic ajui whose husincsss is to s])(*culate. These latter are the nndor- 
writers, who assume tlie risk. Troiu this ])ostulate it is obvious, there- 
for(i, that the form of the contract or tlie character and the exUmt of 
tlie oldiftatioii to which the si)ecula.tivo seller or buyer is cjilled upon to 
commit himself becomes the (kitermining factor in the existence of a 
fiitun^-conlract jiiarket. If the contract is too narrow or if it contains 
eonditions which ]>lacc the s(‘11(t at a disadvantage, then tlicre will 
always be more buyers tliau s(diers, and, in consetpumce, the contract 
will ^o to an artificial ])r(‘mium, and if these disadvantaeiis are exa^»;ger- 
ated, tlie ])ricc of contracts, im*siH‘eti\'e of the value of (‘otU>n, will 
Uintugh the roof, and you Avill no longer have any contract market, 
iMicauso nobody Avill tx^ willing to (aki* the short side of tlie contract. 
If, on the other hand, the (xmlract he too l>road and the aihaintages all 
be with the sidier, Iniyers will he drivtm from the market, and the whole 
.system of the future tradinp; will Ihj d(istroycd. 

In order, therefon^, tiiat .sujiply of contracts may 1)0 forthcoming and 
a future-contract market j>ossihlc, it is necessary tliat tlie autlioriml 
contract shall be one to w'hich both tlie speculative buyer and seller 
Avill be willing to commit liimstdf. It must Ik* a liasic contract, Ikjcuusc 
no sjKiCulativc seller of future contracts would commit himself to an 
obligation to deliver a .sjiecific grade which it might l)e inijKissilile for 
him to obtain, and the range of deiiAWable grades should be suflieicntly 
AAude to give him a reasonable assurance that he could secure tlie cotton 
necessary to liquidate his contract should lie lie called upon to do so. 
On the other hand, the buyer must have assurance that he will not lie 
called upon to take delivei-y of unmarketable cotton or of any cotton at 
artificial i)ricc differences. 

I am A^ery mucli in favor of tlie future-contract market profx>rly regu¬ 
lated. In fact, it is my ojnnioii that it w'ould be a great calamity to the 
producer if the future markets were destroyed or imjiaircd. 


The following extrac^t from a hdter AVTitt(m by Hcmiy Walla(^o, 
Secretary of Agriculture, to tin; chairman of the Committee cm 
Agriculture in the House of Reprf‘S(mtativ(‘H, gives his vit'ws 
on limiting future trading. After mentioning the fact that the 
House committcH^ liad at diffc^reut times thoroughly invcstigatcnl 
the subject of cotton futures, he says: 


In each case, as we understand it, the commithje reached the conclu¬ 
sion that, A\')nle the regulation of the future exchanges in some form w'as 
desirable, it was not prepared to recommend even a limitation iqKin 
speculative trading. 
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Objections to Exchanges. — Criticism is often made against 
exclijuigi^s to the effocl that the meml>ers manipulate buying or 
selling in sucli a way as to cause a rise or fall in the markets as 
suits tlu'ir financial int(Tests. It is true that a mimher who are 
int(TC‘sted in seeding the j)ri(^e advance;—“bulls” th(*y are called— 
can act tog(dh(T in buying and cause some immediate change in 
pric(;s, })at tlie movement will b(; of short duration unless there is 
some real marked, eondition to back it up, as very adverse weather 
conditions, unusual demand for cotton, or something of the sort. 
Soin(‘ of the memlH^rs of the exchange are always interested in 
s(*eing tlu" price of cotton fall—“l)(;ars” so call(;d, who will rally 
and struggle against tlu; advances fostered by the “bulls.” 

"rwo attemj)ts at “cornc'rs,” that is, attempts to buy up all 
availabh; cotton thnt could lx; (l(4iv(T<'d on contract at a certain 
market at a certain time, havt* hvrii mad(; by New York firms and 
others since 1900. Th(^se corners niak(; available cotton so 
scarce that t.hosc^ who have; sold future contratd-s may ])ay ('xtreme 
])rices for the cotton to di'liver on their contracts wh(;n they 
come due. 

Kiigine<;ring a corner reipiires much capital and is att(mded 
by a large financial risk. Much cotton must be bought at a 
high price as the mark(‘t advances. A part of tliis must be sold 
later at a Iow(*r price* on a d<*clining market. It is qtu'stional^le 
wh(‘th<*r eith(*r of the corn(*rs m(‘nlion(*d was a succ(*ss finan¬ 
cially. In the s(*cond corner in 1910, the leaders were indicted 
and fined for violation of the Sherman Antitrust Act. The 
gov(*riiment charged that then* was an agreement between the 
])arties eoncern<*d whi(‘h resulted in restraijit of trade. 

During the ])(Tiod of high juices incident to a corner, the 
grow'crs, merchants, or anyone (*lvse who has cotton to sell may 
l>rofit by the high juices, but usually the corner is engineered at a 
time wlien th(*ro is a scarcity of cotton and aft(*r it has passed 
out of the hands of the growers and j:)rimary buyers. The high 
jiric(;s are artifi(*iul in a s(*nsc and are not just. All that one 
party gains som(*one else loses. Corners are ilk'gal. It Ls the 
intent of rules adopted by exchanges and of our federal laws to 
prevent them. 

Effect of Closing the Future Exchanges. —During the summer 
of 1914, the future exchanges of the country were closed for 3 
months. Extreme market fluctuations due to the outbreak of 
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tJ'.e World War and th(' failure of fir7ns dealing on the future mar¬ 
ket made tliis action n(H*('ssary, While the exchanges were 
closed, cotton trading was largi'ly at a standstill. There was no 
definite world market, Tric(\s difT(M*(*d in dififeTcnt towais, tin* 
variation dop(aKiing on tlu* sales in sight. Mereliants could not 
safely buy cotton^ because they could not hedge to secun' tliem- 
sclves. The same w^is true of manufacturers. It was not lojig 
after the exchanges liad Ix'cn closcvl Ixdore thc'n^ W(M*(' calls for 
them to reopen. Since' that time fhe're liave* bex'n fewau* de'mands 
for the' aholitiem of future (exchange's than ])re'viously. It was 
clearly showm tluit they liave' a h'gitimate function. 

Legislation to Control Exchanges.—As Avas slated previously, 
ttu're has l)eeii a elamor for the abolition of future ex(‘hang('s or 
the adoj)ti('n of such stringent control measun's that trading 
on th(‘m would be hir»d(T('d. A niunln'r of hills dealing witli the 
matter have l)een intruduec'd in C\)ngr(‘ss. Wlnui tlu'bills were 
up ior coiisid<;ratiou, th(^ Senate.' and House committee's gave' 
])uhiie^ lieanngs, inviting jn'orninent nu'U in various branches of 
the' cotton industry. The'y made* an (‘arnest ('ffort to secure all 
})Ossible information from all inte're'sts. 

The IJnitc'd State's C-otl.on Futures Act W'as passed in 1914 
hut was later declaivd uncon.stitutional. It was rc'eaiactc'd, with 
certain change's, in 1910 and amende'd in 1919 and also in 1927. 
*Soni(* of the* jmncipal provisions of the' law as it now stands are: 

1. TIh' cotton bale's traded in shall he' considere'd as we'ighing 
i)00 pounds. 

2. Middling shall be the Inusic grade unless some' other is s])('ei- 
fied in the' contract. 


3. Tlu' e*otton delivered shall be of the grade's for w hich offieual 
standards have been pre'pared. 

4. ''Fhe relative value of different graders shall be de'teTinined by 
commercial differences existing in the 10 de\signated spot markets. 

5. Cotton shall not be delivered if the* grade is below' Low Mid¬ 
dling; or, if tingf'd, below the grade? of Strict Middling; ejr, if 
yellow'-staincd, below the grade of Good Middling; or if the staple 
is less than inch in length; or if of perishejel staple, gin-cut 
staple, reginned staple, or immature staple; or if the cotton is 
repacked, false-])acked, mixed-packe'd, or water-packed. 

6. Notice of intended delivery must be given on tlie fifth busi¬ 
ness day prior to the date of deliver^'. 
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7. When the cotton is tondt^rocl, there must accompany each 
teml(T ji written statement of each and every bale by tag iiumbtT, 
showing the grad(\ 

8. All cotton b'lidtTcd shall be class<Ml by government cla.ss(Ts. 

9. A tax of 2 cc^nts a ])()UMd sliall Ix^ l(‘vied on cotton sold for 
future delivcTy if tla; jjrovisions of the act are not oheyfal. 

In addition to th(^ federal lavs for the c<nitrol of cotton 


(‘xchanges, eacli ('xchange lias a number of r(‘strictiv(* rules of its 
own. Koine of these, as, for insianci*, the oiu‘ limiting markf^t 
fliK'tuat ions to 200 ])oints for any om^ day, have beiui adojitixl at 
th(‘ suggestion of gov(*rnm(‘nt autlioriti**s. 

Speculation in Cotton.—'’Ida; buying or staling of cotton futni'(\s 
with tin* sole idea of making moiu^y by a rise or fall of tin* market 
price is termed “speculation,'' or “gambling/' in <H)tton. Specu¬ 
lation is defined in Webstca-'s Intenialional Uictiontiry as: 


lOngaging in business out of the ordinary, or l)y dealing with a view 
to making a profit from conjectural fluctuations in the price rather 
tlian from earnings of the ordinary i)rofit of trade, or by entering into 
a husiness venture involving unusual risks for a chance of an unusually 
large gain or jirofit. 

S^XHUiIation, while ccmfuicd within moderate limits, is ili(» agent for 
c(|imlizing supjdy and demand, and rendering the fluctuations of j)rice 
less sudden and abrupt than they would otherwise be. 


Then* is spcxmhitiou in futures, in spot cofton, and in various 
other eommoditios, A merchant who buys s]>ot cotton and holds 
it for a higher pric(^ is, in a sens(‘, sptTulating. Hi? is taking a 
chance on making a profit by a rise in price. While speculation 
is harmful to the public in some ways—has a tcudoiicy to create 
artificial or unnatural market conditions—it is not without value. 

As was brought out in the second paragraph of the definition 
(piotinl above, it assists in equalizing supply and demand and in 
reducing j^ricii fluctuations. 

Many of the sales and imrcliases inadc on future exchanges are 
for the jjurpose of hedging and are considered legitimate trading. 
Hubbard* says that, Avhen a candul surx^ey was made of the New 
York Exchange when it closed in 1914, it was fo\uid that 85 per 


cent of the business was for lu^dging. 


A f('W years later, Pnjsidont 


Marsh estimated that 75 per cent of the business then being 


carried on was for hedging. 
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Market Statistics— A traxler on a future exciiange, to be 
suceessful, in\ist be \Nid('-awake, do iiiueh tliinking, and make a 
careful study of crop statistics. To assist the trader, the 
exeliango collects and ])osts or publisl)es all availabh' data on 
crop conditions in all i)arts of tlu' world; w'eiitlun* <*()nditions; 
ins(‘ct depHnlations; cotton ginned, exp()rt(‘d, stored in wan^- 
houses, consumed; etc. 
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CHAPTER XXI 


ECONOMICS OF COTTON PRODUCTION 


('oiulitions obiaiiiiii};; in tlic Amcricau (V)ttoii Belt, both 
nat ural and niaii nnulc, an' very i’avorabh' for tlie production of 
cotton. Ill fact, it is doulhfid if tlinri' is in the world any other 
territory of such wide ex])aus(‘ so well suiti'd. The cliinaU', a-s 
has Ixieii said, is excejitionally favorable; the summers are warm 
and Ioiik; thi' rainfall is rather iilentiful during!; the spring and 
('arly summer months, when the young cotton plants need rain 
for good growth, but scanty during the fall, when dry weather 
is desirable for jacking and for the jiroti'ction of the ojien cotton 
bolls. Th(' soil is natui'ally rich. When' it has been run down 
by contimums crojijang, it may b(' madi' jiroductive again by 
the us(' of jirojH'r fi'rtilizers. The lalior snjijily i.s fairly jilentiful. 
'riie cotton fields an* not far n'lnoved from cotton mills .and 
consuming mai’ki'ts. Numerous good roads and ade(]uat.o rail- 
I'oad facilities make transjiort.at ion easy, 

Aiijiroximately 3,000,000 jK'ojih' wmk in the cotton fields of 
the South. In 1029, cotton was the major ('.roji on 62 per cent 
of the farms in tin' h'ading cotton-growing stab's and yii'lded 56 
j)('r ('('lit of th(' incoiiK' of farmers in these' states. The cotton 
croj), including lint and seed, normally has a greater cash value 
than any otlu'r eroji grown in the United St.ates (ixeejit corn. 
J luring the jjeriod lt)24 -1028, its annual value av('rag('d about 
one .and oiK'-half billion dollars. 


Foreign Competition. —P\)r a good many years, the Unite'd 
State's has had virtuedly a monojjoly of the eotteeu imirke't, elue te) 
the' fact that it jnodueed one-half to two-tliirds of the eiotton 
sui)i)ly of the world. But this monopoly e'annot be maintained 
unh'ss thee c,ountry ])re)eluces cotton economically, so that, it may 
be sold at a moderate jirieie and ye't yielel profit to the' pre)duce'r. 
If it is ne)t se)lei at a mode'rate ])rie'e, foreign nations will be' stim- 
uhited to activity in greewing e'otton. During the' perieul eef high 
jme'e's from 1860 to 1870, Englanel and senne othe-r Eureipean 
ceniutrie's made' special e'tforts tee foster ceetton growing in their 
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rolonios. More rocrntly during tlio poriod oi high i)ri('es incidoiit 
to {\\v World War, r(nic\v(Ml intorost was takon in cott(»n growing 
in .soviM'al counlrios wlu'ro cotton had not Ixhmi grown (*xi.onsiv(4y. 

Then* arc largo areas of f(‘rtilo land suitiMl to tho growing of 
ooiton in tho Sudan n^gion and in ilu' Congo district of Africa; 
in Brazil and Argtuiina in South America; in J\l(^\ico; an<l in 
other parts of tlie world. Tlu‘ land in much of those n^gioius is 
\(‘ry well suitcnl to (adtou, and the climate, whih' ])rol>al)ly not so 
well ada|)l(*d as that of tlu^ American Cotton B(dt, does servo 
\(‘ry well. Tin; main hindranc(*s to the indnstjy in thes(‘ new 
territories are lack of lahur and imulequate jneaiis of tr;Misporta- 
tiou. But if ])ric('s an* liigh enough to make the growing of 
cotton very ])rofital)le, uiiemployc'd labor in fairojx* will }>roha))ly 
1)(‘ drawn to th(* rc*gions; and if there is a chance for good profit on 
the investment, eapital for building railroads and se(*uring ot<luT 
means of eonveyama* will not be hard to obtain. If large* quanti- 
tK‘s of coUon are proflue(*d in otli(*r countrie^s, America ouiuiot 
})ro(l(ic.e hea‘usna.1 amonnt wiihemt there being an oveTproduction. 
()\ e rproduotion brings a glut on the marked and realnced price's. 

Sanders/- in discussing fe>re*ign ce)m])e‘tition in cotton pre)- 
eluctiim, says: 


Al! the niore^ important ])rodiice*rs of foreign cotton cultivate a wry 
low acreage* ])(?r man (:omj)ared with America. If meeiianize'd cotton 
harvesting is made })rae-.ti(^al in the iu*ar future*, America nndouidedly 
would have a distinct advantagei over iiearlj' all foreign producers of 
e*e»tton. In this case we would he ce^rtaiii to increjase radically our ]m>- 
jHirtioii of the worJcr.s cotton production, f’urtherinore, the imililoiii 
of increasing cedton production involves, in neiarly all prexlucing areias 
of the world, the must skillful control of insends, pe^sts, and diseases, and 
the most skillful selection of seed and quality improvements. It is 
Ixilieved that America, with its elaborate cxj>eriment statH)ti work and 
ite superior agricultural extension activities, lias distinct advantages in 
these respects over all foreign producers. 


Cost of Cotton Production. —A good many (*stimates of the 
cost of cotton production have* Ix'on issued. Thc.se show a wide 
A’ariation in opinion. The variation is largely due* to different 
ideas in rcs])cct to the size of the wage tin* laliorers sliould receive 


and whether or not all tho time of lahon*rs and mul(*s should be 
charged to the cotton crop. SoriK*, of course, express opinioas 
that are mere impressions and are not based on facts. 



480 


COTTON 


Somo ostimators fail to eonsidor that the cotton-field laborers 
should have th(i opportunity of living in some degree of comfort 
and have some educational advantages. During slavery days 
and for a good many years afterward, they lived largely in 
squalid cabins and had V(^ry limited rations. Under such con¬ 
ditions, cotton (iould hi) produced at a low cost. Plantation 
owners figured that they could make^ money even if the cotton 
(lid not sell for more than 8 or 10 cents a ])ound. With imj)r(^s- 
sioTis gained from viewing such conditions, some have come to 
f(M*l that nothing more is needed by the laborers and that cotton 
can I)e ]woduc(^d V(iry cheaply, 

Figures expressing the cost of cotton production at any 
parti(uilar tinn^ may not be applicable to other tinuis because of 
fluctuating A'aluc^s in the purchasing power of moiuy. Costs are 
best exi)n^ss(!d in terms of hours of man an<l inuh^ labor necevssary 
for production, but ev(m tlu'sfi will vary (considerably in different 
n^gions, the amount desponding on tlwj ])ro(lu(ttivity of the soil, 
the i)reval(snce of Iroiiblesoine w(s(sds, ins(‘ct pt^sts, etc. If the 
dab* at whi(^li c,(srt.ain particular prices i3revail is givem, it ii.ssists 
in (estimating values. 

In figuring the cost of cotton production, some authorities 
consid(‘r only the land rimt and the hours of man and mule 
labor actually spi^nt in plowing, hoeing, picking, etc., and allow 
tiu' workmeu a moderate wage for tliat time. This is not quite 
fair or riglit, because there are overhead exp(snses, such as 
manager’s salary, tax(\s, and intenist on moiuy izm^sted in 
machijiery and in mules. Mules and laborers must be fed the 
whole year in ord(^r that tlu^y may bo available during the months 
M^lu'n ne('ded in the cotton fields. It does not seem as if all the 
cx])<'ns(^ of support for the year should be charged to the cotton 
crop zilone. A largo part of it should be so charged, because, if 
tlui cotton crop has the first call for labor at all times, no great 
amount of other profitable or productive' work can be done on 
the farm. To be sun',, it should be tlu^ ('ffort of the managoincmt 
to k(*('p all labor (aziploycd at all times, but during the winter 
and during periods of rainy weather at other times in the year 
this is not always possible, t'onsequeully, the income from the 
cotton crop must be drawn upon for support during this off 
season. 
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Other authorities an' inclined to charse the ('iitire expense for 
the y('ar to the eottun ero]), even if no sp<'eial attempt is made to 
lind other employment for laborers durinj^ the spiin^ time. Man 
labijr is estimated as a regular monthly Ava^o, at a fairly liigh 
figure, throughout the year. lOxtra labor hirc'd for hoeing jind 
picking is also allowed a eomj)arativ(‘ly high wage. This, it 
occurs to the writer, is going to the extnnne in tlu^ otlu^r direction 
and is not fair. In so far as is ]X)ssibl(', the work on tlie farm 
should Ix' so organized as to kef'p man and mule labor ('inployc^d 
conliimally during good wtadlx'r and so thut soil b'riility will 
maintained. Overhead expenses should be prorated between 
tlie difftTcnt ineonu'S according to re(‘(ni)l.s. The proportion 
for cotton plus the cost per acre of the actual labor, n'lit, f(Tti- 
lizers, se(‘d, ('tc.., will give the real cost of (‘otton production ])er 
a(Te. This total dh'idc'd by the pounds produced will giv(i th<^ 
cost of ])roduction pt'r jjound. 

JjOW EMiinatcs on ihc Cost oj Produciior}. —Hammond^ reports 
Mial, about 1840, certain AnuTican planttTs lu'came alarmed lest 
India sluaild become a rnal in the production of cotton. They 
lu'Jd a ine(*ting to consi<l('r m(!asurc.s to counteract the work of 
the East India Company. Afb^r a h'ligthy discussion, they 
d('cid(xl that so long as tlu^ AnuTican planbTs could get 8 cf'iits 
a ])ound lor their cottoji, d(‘liver(‘d at ilu' lU'arest market, they 
could afford to ])roduc<‘ it. In 1840, s('V(‘ral of the larg<' plant(u*s 
of the Mississipjn bottoms estimat(;d that lh(y could grow cotton 
for 6 cents a pound. In 1803, ihe S('iiat(j Committee on Agricul¬ 
ture and Forestry made a rc'port to Congress on the condition of 
the cotton growers in the Unit(^d States. This committee staled: 


It is the general consensus of opinion that cott^m cannot, oxcej;t under 
the most favorable circumstances, be raided ])ro(itahly at less than S 
cents a i)ound, nor without loss under 7 cents. 

During most of the time since 1850, cot ton has bcixi worth 10 
cents a pound or more on the New York market. Up to the 
World War period, a price of 10 cents a pound was considered 
suffici(mt to pay cost of production and marketing (expenses and 
jx'rhaps to yi(4d the producer a small margin of profit. 

Eslimatc of the Cost of Cotton Production in Alabama in 1028 
a^id 1929.—^The following estimate of the cost of producing 
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cotton in Alabama*'* covers farms in but two counties. The 
avcTage yield of lint was 358 pounds, which is a good ^ueld. 
Th(^ cotton was grown during a period of liigh prices, but the 
(‘stiniat('s appear *to b(‘ mo<lerat(;. No allown,nce is made for 
sujMTvisiori or su})port of labor and muh's wlnai not b(‘ing used 
in the cotton. 


Costs and Rpitukns I'Eh Acm: fuom PubDociNO C^rrxnx in Mausiiall and 

DeKaljj CoifNTiEs, Ai.adama, 1928 and 1929 


1 

1 

Ju*iix 

1 

1928 

I 

1 

1929 

i 

2-year 

:iv(Tage 

Numbor of farms ' 

1 

k 

1 

' 111 ! 

1 t 

102 ^ 

KXi 

A(‘rcs cotton per fa-rm 1 

M 3 ! 

14 8 i 

14 0 

Pounds lint ])cr aric i 

(3ost.s p(;r uenu l 

■ :ifi2 I 

1 

355 

1 

358 

Seed. . ' 

$ {) 90 

$ 0 98 

$ 0 94 

I'Vrtilizir. 

8. SO 

10.41 

9 03 

Manure or compo. : ' 

0.27 

0.58 

0 42 

(iinnii^K. 

8.05 

3.03 

1 3 04 

lls(‘ of land . 

5 29 

5.02 

1 5 10 

1'si‘ of eciuipiiienl . ... 

1.39 

1.28 

i 1.31 

Man labor, i)n\hai\(‘st. ... . 

9 94 

7 55 

i S 74 

Mim lalxu’, liauhng to aiul inarkrt injr.. 

0 51 

1 0.00 

0.50 

Picking labor . 

9 37 

8 92 

9 15 

Mule labor. . 

3.81 

3.71 

3 70 

Truck cost.. 

0.04 

0.13 

0 08 

Shan* of autoinobili* cost. .. 

1 .07 

1.24 

1.10 

Ini,crest, on sccil arnl fcrtili/.cr 

0 7S 

0.91 

0 84 

Total (U)st j)cr acre 

$45.28 

$44 iHi 

$45.12 

Value of cotton si'cd. . 

H 29 

0.97 ' 

9 13 

Cf)st lint j)er acn* 

33 99 

37.99 

35.99 

(Tost lint ]>er ])oun'! 

Returns per acn*: 

0 094 

0.107 

0.100 

hint cotton.. . 

09.85 

58.58 

04.21 

Cotton seed... . 

11 29 

0.97 

9 13 

Total returns p< r acre. 

$S1 14 

$05.55 

$73 34 

Profit per acre. 

i 35 SO 

20.59 

28.22 

Ih'turn for labor \>(*r acre. 

A 

! 55 08 

37.66 

40 67 

Itclurn for hour of man labor.. . 

0 40 

L __ _ 

0 37 

0 42 


Esiimai.cs hy (7, S. Department of Agricnlfure Investigators ,— 
Several research men connected with the U, S. Department of 
Agriculture have made studit's on the cost of producing cotton. 
In 1918, !Moorhouse and Cooper- obtained records of labor and 
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niatc*rial rrquircnioiits for 842 crops grown in 10 different coun¬ 
ties in four southern states. The labonTS were allowed a fair 
wage, and charg(^s wen? made for ov(‘rliead (‘xpens('s, but no allow- 
a]e*(' was made for time that the labor was not actually <Mn])loy(Hl 
in tlie crop. The range in cost was from 8 cents to $1.07 per 
pound, but most of the cotton was produced at 28 cents a j)ound 
or l<‘ss. The average cost was 23 cents. 

Moorhouso and Cooper,- in 1010, obtaiiUMl additional cost 
r(‘cords from 821 crops grown in 12 conniies in si\ diffrrent 

REGIONAL VARIATION IN COTTON COSTS 
763 RECORDS IN II COUNTIES 

AREA 

anoir&onco sc 
MARSHALL CO ALA 
BARNWru. CO SC 
ORUN( CO GA 
LEE CO ARK 
LAvOCROALE CO, RtA 
MnCHEl-. CO CA 
MONROE CO HI&S 
UURENS CO «A. 

ElUS CO TEA 
RUSK CO TEX. 

Fio. US - ViiniKioiis iiotli in Ilu» per arro ati<l in (ho yicM pt-r aero oauHo 
vananouH in tlio not oost per pound of lint. Tho iivomiko aoro in Aiidorson 
County oultivatod at Inghost cost in lull) produood Ibo hiKhost uvi^raKE* 
yiold at tho lowest cost per pound. {After Agelasto and others.) 



.southorn states. Tlie bases uschI wen^ very similar to those used 
ill 1918. Table XL lists the counties and states in whieh data 
were collected and gives the main results of the survey. PIkisi! 
results are expressed in terms of matc'rial and labor requinimimts 
and not, with the exception of ginning charges, in dollars and 
cents. An effort W'as made to express the costs in a form that 
would be permanent, that is, usable any yiiar and indepimdimt of 
fluctuating values. By considering prices ]»aid for seed, labor, 
fertilizer, etc., during any particular year, this table may be used 
in determining the cost of production that year. 

In a study of Table XL, it wall br' obsc'r\md that the man-labor 
requirements arc low in Ellis and Rush counties, Texas, and rela¬ 
tively low in Laurens County, G(!orgia. Comparatively low 
yields were obtained in these regions. Tho man-labor require- 






T.vble XL.—Labor akd Material Reqciremen-ts per Acre 

(S21 Rpcoids, 1919 Crop' 
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Table XLL— Cost of Production bt Yield Groups, 1923 
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merits m Washington County, Mississippi, and in Lee County, 
Arkansas, are especially high because much hoeing was necessary 
to keep down grass and we(ids. Heavy applications of fertiliz('r 
w<!r(^ made in South Carolina, and little or none in Mississippi, 
Arkansas, and Texas. It is apparent that the yields increase 
grciatly with an increase in the use of fertilizers. 

As has beim mentioned elsewhere, the cost of producing cotton 
varices greatly in diffi^reiit regions and during different seasons in 
thc^ same region. Much depc'iids on the natural produ(!tivencss 
of the soil, the weather, th(‘ f(Ttiliz<Ts used, and other factors. 
Figure 118 shows in graphic form regional variation in cost per 
acre and cost per pound for the year 1919. 

In 1923, Cooper and Hawley* collected data on the cost of 
cotton production from 2,519 farm(^rs living in various parts 
of the Cotton B(4t. At that time, the price of labor and supplies 
had fallen from wartime levels but was still considerably abovt* 
})rewar figures. The main results of their investigations an* 
show'll in Talile XLI. In discussing their results, the authors 
say: 

Cotton reports were received from 2,519 farmers, but the greater 
iiuml)er were growers having yields considerably above the average. 
For this reason the costs are shown by yield groups, rather tlian by 
average costs by states and by the entire Cotton Belt. 

The average yield of lint cotton in the United States in 1923 was 
130.6 pounds per acre, according to the Division of Crop and live¬ 
stock Estimates, II. S. Department of Agriculture. Of the 2,519 reports 
received regarding the cost of producing cotton, 407 showed yields of 
101 to 140 pounds per acre, averaging 124 pounds. This group appears 
most nearly to represent general conditions in the cotton states during 
1925; the average net cost of production on these 407 farms was 22 cents 
per pound of lint, and the average price received was 30 cents. 

Fifty-five per cent of all farmers reporting liad yields of more than 140 
l)ounds per acre and, on an average, produced their cotton at consider¬ 
ably less cost per pound than did those w^ho had yields of 101 to 140 
pounds of lint per acre. 

Seven hundred and thirty-two, or 29 per cent, of the farmers reporting 
produced 100 pounds of lint or less per acre. Of these, 281 produced 
at a cost above the price received. 

Financial Condition of Cotton Farmers, —Much has been said 
aud W'ritten about the financial status of the cotton growers in 
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the South. For several years after the Civil War, conditions 
were indeed bad. The farms w(*re run down; tools and eejuij)- 
mont were scarce or laekinjj; altoj^eflK^r; and there Wiis practi¬ 
cally nothing upon which to obtain loans. b]ven as late as 1893, 
J. Washington Watts, of Laurens, S. C., writing for a United 
States Senate committee report (Hammond^), said; 

The actual finaiiciiil and material conditifm of the cotton raiMcrs i:' 
very bad; generally iu debt. In my {»pinioi\, the majority are making 
their croj) with suj)plies bouglit on credit, and are in debt to that exU'iit 
at least. I estimate the proportion of insoh"f-nt to be at least llirt'c- 
fourths of our farmers. Those who raise even a portion of their suj)j>lies 
are doing fairly well, but very few do tins, ])referring to risk the cotton, 
which sinks them deei)er in debt (^ach year. 


A good many cropjxns and a small number of tenants become 
insolvent in bad erop y(uirs, hut tins do(^s not worry some of tJnun. 
least of all many of tlu^ colored cropp<*rs. They know that the 
farm owner will su])])Iy thvm with rations and some elotliing, 
oven though they do not make enough to pay all their d(d)ts. 
They can grow a part of tludr need(‘d su])plies in th(» gardtm. A 
house is furnished them free of eharg'*, and they (,an g('t wtWKl 
to burn by going to the forest after it. Although tlu^ living is 
meager, there is v(Ty little n^al want. Most yt^ars, tlu^y make 
enough to pay tlioir debts and a f<*w to a few hundred dollars 
l)esides. This (^xtra niom^y is s]>ent v(uy fr(*ely. But extnunely 
little^ is saved for a “rainy day.” On one plantation that the 
waiter has visited freciiKuitly, 20 h'ord (*ars w(Te bought by the 
tenants and the (*ropi>ers one good crop year. 

In the seven southeastcTU col ton-growing states, N orth 
Carolina, South ('arolina, Georgia, Alabama, Mississippi, 
Louisiana, and Arkansas, (‘ovt^red in Rv^mreh Monograph V of 
the Works Progress Administration of the IJ. S. Govt^mmoiit, 
th(‘ aggregate farm-mortgage d<d)t on i)lan1atioiLs and small 
farms combined amounted to less than $100,000,000 in 1910 luit 
rose to $037,597,000 in 1928. In 1910, 33 per cent of all the 
farms in the United States were* mortgagt^d; in 1920, 37 per cent; 


in 1925, 35 per cent; and in 1928, 30 \)os cemt. From 1925 to 
1928, the increase in tin; number of mortgages in the cotton 
states was 8.4 per c(uit, whereas that of the wliole United States 
was only 1.2 per cent. 
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Financing Cotton Growers. —Most of tho sh?ire-croppors, 
rentiers, and small farmers who grow (‘otton n^quin* financial 
aid wliihi working in their croj). With ih(^ shanvcropp(Ts, tlu^ 
aid is usually furnished by th(‘ landowner, who (charges about 
10 i)cr cent for the use of his Jiioncy. The ront(*rs may likc^wise 
!)(' furnished money by the landowner, or they may open an 
aecHHint w'itli a local merchant, who agrees to sell them, on credit, 
food, feed, and other STii)i)lies needed whih* growing the crop. 
Kinee the goods are sold on time ami frc^qinaitly to peoi)le who 
luiV(*, littk^ r(‘gard for their oldigations, tlu‘ time pricers (^hargerl 
are considcTably higher than the cash prices. The merchant is 
given the rigid to buy the cotton groMui and can, of c(nirs(*, 
c.oll(H*,t on the account if sufficient cotton is made. It sometimes 
luq^lKUis that, if crop prospects look imfavorabk', during the sum- 
m(T or fall, the borrowiT runs away and k^aA^es his crop. The 
loss occasioned by his d(*i)arturc must be made up by the more 
honest ones who remain. Consc^cpnnitly, time ])rices arc* higli— 
in many instance's unrciisonably high. "Vhv })Oor, j)lodding far¬ 
mer may get in ck^bt to the mcTe-liaiit and, if his family does not 
})ra(!tice strict economy, may find it almost impossible to get 
out again. Hammond,’ writing in 1897, said: 


The use of the credit system is not confined to a small munher of the 
farmers of the C/otton Belt. Ninety ])er cent of the cotton growers of 
Alabama, it is stated on high authority, make tlieir purcliases in this 
way, and jiay prices on an average 25 i>er cent higher t!»an do their 
neiglilK)rs who buy for cash. I'hroughout tlic Cbtton Belt it is probably 
no exaggeration to say that tlirec-fourths of the (iotton [)lantors and their 
tenants, white and black, buy on time, and ])ay usury to factors, mer¬ 
chants, or others who have advanced money or supplies on the prospec¬ 
tive cotton croi>s of the borrowers. 

While the percentage of cotton growers who buy on time from 
local merchants is not so large as it was in 1897, tlK^re are still a 
good jnany. An increasingly large number borrow monej'- from 
banks or other money-lending concerns and then jjay cosh for 
their supplies. 

According to studi(;s made by the U. S. Department of 
Agriculture’’ in 1921, the average pnivailing rate of interest 
charged farmers in the heading cotton-growing states on personal 
and collateral loans was: 
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P(T 


Cent 

North Ciirolma 

() 23 

Teuness('c 

. 7.8S 

South Ciirolm:t 

8 ()(i 

Mississippi . 

H 11 

Ix)uisiaTi:i. 

H 31 



Per 


C('ut 

Alalminn . 

.vS 4(i 

(h*oigm 

. s.tw 

'1' 

1 

9.08 

OklalioniM 

9 S4 

Arkansas 

9 70 


The urtiuil (■harj:,('s w'cr<^ soiih'wIkiL liifijluT tlum t.ho 

fi^uros iiulicat(% ms LIh* intt'n^st m:is Tisunlly (*olli*(*tiMl iu 

and in soiuo <*asns Uw borrower w;is rvciuircd io nuiinlain a (b^posit 
al tlio bank, 

Tabb; XLII from A^<.*lasto'' furnislics da-ta. on tlu^ forms of 
soenrity !)anks l>y cottini faniuTs. 


Table XLIJ.— Foum or SEcuaiTY (Jivek rou Peiisokal ani> (VM.LvnouAi. 
Pank Loans to I'’ai:mlhs jn !0 Lkauino Cotton" States; Pku- 

(’ENTACE or TjOANS SECTTftliO 0'^ V AKUUrs Fl^KMS OV SKrt'lilTY 


State 

Not(‘ 

without 

indorse- 

IlKTlt 

Note 

w'ith 

one or 

more 

indorsev 

ments 

1 

Mort- 

on 

live- 
stoek , 

(’rop 
lien 1 

Ware- 

housi^ 

receipt 

Stocks 

aad 

bonds 

1 

1 

1 

Other 

ways 

Noilh Onrolina 

JO T) 1 

08 0 

1 7 : 

5.2 

i 2 1 

7 5 

4.4 

South Carolina 

9 1 

1 

41 0 

13 0 

20 2 

9 7 

4 8 

1.6 

Georgia. 1 

J2 r> 1 

50 1 

14 .5 

4 9 

10 0 

' 3 5 

4.5 

TcnncSvS(X‘.... i 

18.1 

()7 2 

5 0 

1 5 

0.8 

5.8 

1.6 

Alabama.... 

10 4 

20 1 

31.5 

20 1 

7 5 

2 4 

2.0 

Mississippi.... 

12 7 

27.0 

20.2 

i 15.1 

8 0 

9 1 

7.9 

Arkansas. 

12 1 

37 9 

22.7 

■l|M 


2 2 

2.2 

Louisiana. 

15.5 

52.7 

12.4 

mmM 


9 0 

2.5 

Oklahoma. 

17.2 

12 5 

49.3 

18.1 

0.7 

1.2 

0 6 

Texas. 

21.9 

18.0 

38.1 

18.3 

1.6 

1 1 

0.0 


Recently certain cotton cooperative marketing associations 
have l)een able to borrow large sums of money for use in making 
advances on cotton and for other expenses. By joining togetlier, 
the members of the as.s(>riation n(*(Hl no outside financial backing 
and arc able to get plenty of inomy at a low i'at(j of int(»n‘st. 

Other growths are financ(i(] by loan ag(mci('K fostered by the 
government. One of tliese, the Production Cnnlit (V)rp(}ration, 
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makes the majority of the cotton-production loans in some areas. 
This organization has a local ro]:)resentativo in ea(^h county or 
j)arish, who assists the borrower in making application to the 
district office for a loan. Money may })e borrowed for a limited 
time, say three to nine months or longcT, at an interest rat(^ of 
5* 2 to 6 per cent. A mortgage on livestock and equipment 
and a lien on the cro]) are taken as security. 

Some si>iall farmers who are unable to scicure credit elsewhenj 
may obtain crop-production aid from the EmergeiKy Crop and 
Feed Loan Fund. This, however, is an emergency fund wffiich 
is available', only in years when Congress makes an appropriation 
for this particular purpose. 

One-crop System, —A one-crop system of farming is uschI on a 
large number of the farms of the Cotton Belt. The reason for 
this is as follows: Growing cotton in the South is a wcdl- 
establish('d custom. The labor knows how to grow it, and 
the farm owners and managers feel that they can siqn^rinU'nd 
a cotton farm better than any other. To cliangc' a custom 
requires considerabk; t'fTort. Cotton can b(^ grow^n and harvestc^d 
with the use of V('ry little machinery. The less machinery 
the average colored laborer has to use the better he gets along. 
The negroes like to grow cotton l)ecause they are usc'd to it and 
becaiLso they have a good time working together in th<^ fields, in 
groups much of the time, ('specially while hoeing and picking. 
Cotton ill th(^ form of bah'S keeps indefinitely without deterio¬ 
ration if kept dry. It is eiisily mark('ted. 

Probably the chief reason for growing cotton largely to the 
exclusion of other crops is to b(' found in the belief of the land- 
owh(*rs that (cotton will pay In'tter than any other crop. This 
is probably true if the practi(;e is not carric'd to the extreme in 
growing too much. But many growers do go to the extreme and 
neglect to grow supplies nec^ded for home consumption. They 
isev- an acre of cotton and have visions of a bale to the acre and 
the bale selling for a large sum, say $100. They compare the; 
returns from an acre of com wdth th(j visionary returns from the 
acre of cotton. The acre of corn is not apt to yield more than 
25 bushels, wdiich at a bushel wdll bring but $25. The cotton 
appears to be a far better crop. But there are several things that 
the grower fails to consider. First, the yield is apt to be much 
less than a bale. The average yield is not more than one-third 
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of a bale, and loss than that may bo mado. The prict; is vory apt 
to bo low if a good crop is mado. As a rulo, the prices is m^aror 10 
than 20 cents. A third of u bale at 10 ecmts a pound dot's not 
make a vt^ry largo suin^ only $16.66. Cotton is an ('xponsivt' oroj) 
to produce in that it nujuirt's much hand labor. The landowner 
will have to give at l(\ast lialf of the cotton ])roducod to p.iV for 
the man labor used in making the croj). This loaves him only 
$8.33 for his acre of cotton. With this sum he must pay for f(*('d 
for his work animals for a year (fet'd bought at a high ])rice if it 
lias to be shipiied in from a distant*!'); bu 3 ^ harness, ])lows, st't'tl, 
and fertilizer; pay taxes; provide for the upkee]) on liouses and 
buildings; and meet losses susiaint'd vht'n oro[)pers, who have 
been “furnished/' or given ilit'ir suj)])lies for making the crt)p, 
fail to makfi enough to pay their dt*bts. 

But this is not all. Tht; one-crop cotlon birmer Is c.ontinually 
using up the fertility of his soil. The land is betHirning poort'r 
and poorer. In a corn crop may bt; grown stiybt'ans or cow'pt'as, 
which will improve the soil and also yield a fair money rt'turn in 
hay or seed. Sudan grass, swet't jiolatot's. ptianuts, sorghum, 
sugar cane for syrup, and oats art' otht'r crops that may be grown 
to advantage on a ctilton farm. In many iastances, cf»tton 
growers who have altem])t('d to diversify or grow othtir crtifis in 
addition to tht'ir cotttm havt; failt'd bt'cause sxo markt't w:is ])ro- 
vided in advance for the product, anti thti lalior was inexperi(*nced 
in handling the lU'w^ erop. Owners and tt'nants opt^rating .small 
aert'ages have an atlvantage in planling a part of their lantl io 
foodstuffs. Tht'y ean ust; th(^ produce tht'rnselves. The large 
})lanttTs may ha\'t' trtjuble in st'lling profitably all the iood that 
is produced if a large acreage: is grown. 

Thert: is considcrablt' busint'ss hazard in the one-crop system of 


cotton farming. If the crop is a failure, cousidt:rable loss is 
sure to b(^ involved, because there is not only the loss of the rent on 
the land, but the labor and work animals have to be suppt)rted 
a w^hole year to make one crop. In most instances, the labor is 
furnished with supidies without any security. If the yield is 
very large, there is dangt'r of overproduction and a low price; 
yt:t it costa much to harvest a large crop. 

The'family of the one-erop fanner usually suffers from lack of 
good food. If it all has to be bought at the store at a high price, 
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the variety is not apt to bo groat or satisfactory; fruits and fresh 
vegetables may be lacking altogether. 

Also the ono-cro]) system is not (economical, as it do(\s not pro¬ 
vide sufficicmt employnu;nt for the labor and work animals. 
In a survey made by Willard'* in Ellis County, Texas, in 1914, 
it was found that on small farms the mules worked at pn)diictiv(‘ 
labor but 90.3 days during the year. On the largiu* farms tla^y 
work<Kl 79.1 days. The nuai on the all-cotton farms do not work 
in tin', fi(4ds inon^ than half tlui working days of the y(;ar, and thc^ 
women not more tlian one-tliird. 


Share-crop System.— A larg(‘, part of tlu; cotton grown in the 
United States is produced on a share-crop basis. Tlie gnjwcrs 
who furnish only their own labor, or labor and a part of tlu^ 
h'rtilizer if fertilizer is used, are known as ^^s)ulre-c^ol)p(^rs.” 
Tlu^y get half of the (H)ttou that is produced. Tli(‘ growers that 
furnish labor and teams are commonly known as “realtors/’ or 
“tenants.” They furnish the planting s(^od and a part of tlie 
fertilizer and pay for their share of the ginning. They eoinmonly 
got three-fourths of the cotton and seed i)roduced. 

Although the share-crop system is sometimes criticized 
adversely, it has some good features. In (^ase of cro]) failure, 
the share-crop farmer is not suliject to so much loss as tlu' cash 
rentier. The tenant takes more interest in the cro]) than he 
w'Diild if he were working for wagers, and he requir(‘s less sup(T- 
vision. The negro laborer likes the systean, because he is his 
own boss to some extent, and he has a chance to make more 
money than he would have if he were working by the day for 
wages. He is usually given rations or supplies by the landowner. 
He is thus guarantcnal a living wh(*ther he makes anything or not, 
and has a chance to live off the future crop. 

Growth of Tenancy. —Figures published by the Census Bureau 
show a gradual increase in tenancy in tht^ United States up to 
the year 1930. From 1930 to 1935, there was a slight decrease. 
In 1930, tenants operated 42.4 p(^r cent of all the farms in the 
^United States, whereas in 1935 they operated 42.1 per cent. 
Declines in proportion of tenants w(!r(* registered only in the 
southern states, North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Arkansas, Louisiana, Oklahoma, 
Texas, and New Mexico. The other 32 states showed an 
increase. Tenancy is most prevalent in the South and lowest 
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in tho Northeast. In 1935, the percontaRes ranRod from 69.8 
in Mississippi and 65.6 in Georgia 1o 6.2 in Massachusetts and 
6.9 in Maine. 

Th(i change' in the relative number of farm ownei's and tenants 
is not caused nece.ssari]y by the landowners' becoming bankrupt 
and losing their farms. Duiing the depn-ssion of 1930-1934, 
when inort,gage foreelo.sur('S were most freepient, theni was a 
decline in percentage of tenants. That the proportion df tf'nant 
farmers is becoming greater is probably du(', in ptirt at h'a'^t, to 
the fact that with the increase m value of lands and the increase 
in population, it is Ix^coming more and more diffii'ult for men 
who do not have land to obtain it. Consecjiu'ntly, more of them, 
if they become farmers, rent land t(» farm. 

The increase of tenancy is viewed with some degree of dis- 
ph^asure by the imblie, because tenants move from place to 
place and (iannot be expected to take so much interi^sli in building 
up the community as do tlu' more permanc'nt re.sidf'uts. A hope¬ 
ful sign is to be seen, however, in the -working out, and luloidion 
in som(^ sc'ctions, of long-tiuK^ le!Uie.s. Thes(^ are of mutual advan¬ 
tage and make the tenant a mon' ]M'rinanent citizen. With 
the usual short-tiiiu' lease; under which land is usually re'uted, the; 
tenant takes no iubu'est in imiuoving tlx' huid or building vip tlu- 
property, lie fcc'ls that it is to his interest to g(>t as much out of 
the place' as he' can eluriug the' short time', he' has it anel te) spe-nel as 
little' as j)o.ssible* in imprewe'iuents. As a re'sult, the; farms that are; 
rente'd elete'rioratc raj)idly te) the- lej.ss of both owner and reaiter. 

Overproduction.—It fre-qucntly hapjee'us that more cotton Is 
produced than can be markete'd aelvantage'()U.sly. This results 
in what is terrne'd “ove'r])roeluction.” It doe-s ne)t Jiiean neeees- 
sarily that the Ave)rld doe-s not nee'd the' ce)tte)n but that e'.oiiditions 
are such that it caune)t be markete'd satisfactorily and low price,H 
prevail. The i)e*riod fre)m 1891 to 1895 was one of low ])rices, 
the average value of lint cotte)n be'ing 7.81 cents. Hammond 
and othems attribute these' le)W prie-es to ove'rproduction. About 
that time, exte'usive; ne'w areas we're; opened w est of the Missi.ssippi 
River, especially in Texas. l>uriiig the se;ase)n of 1914, a fairly 
large crop w^as produceel. Worlel War hostilities se) inte;rfcreel 
wdth the e;xporting and marketing of thi.s crop that cotton 
became a glut on the market, and there was apparently great 

overproduction. 
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Efficiency in Farm Management. —Experit^nco on cotton farms 
th(! last f(‘w years lias d<anonstratod that it is best to provide for 
growing n(HM]ed home supplies first and tlu*n plant the rest of the 
land in cotton. The most snccesshil farmers are tlie oik's who 
grow the feed n(*eded for animals on the farm; k(^ep jilonty of 
cows, pigs, and hens; and grow com, potatoes, (‘owpeas, and 
garden Vi'getables. Snch farmers have well-fed families; and 
although only a mod(Tate amount of cotton is grown, the money 
it brings is clear momy—^it need not bo paid out for supidies. 

On a well-organized farm where diversification is practiced, 
living conditions are better than on a one-crop farm; expcaises 
may b(‘ k(*pt down to a minimum; labor and work animals 
may lx; employcHl a large jJart of time on the different crops; 
and the produetivemess of the soil may maintained. Wiiere 
all-cotton farming is practiced, the soil is sun; to decrease? in rich¬ 
ness liitv.v a time. 

That the advantage of diversification is not mere tluiory is 
shown ly many ])raciical illustrations. An interesting one is 
given in soim^ dc'tail ))y Goodrich.*'' He d(*s(eribes ilxe work and 
gives figures on tlu' ojicrations of a farm in South Carolina. Th(i 
owner bouglit a farm of 131p4 acnes which had becai naited for 8 
or 10 years iiroviously and was badly run down. The fields were 
irregular from buslxes along theeir boundaries and contained some 
))ad gulli(*s. The land was so poor that it had been Jiiakiag only 
300 pounds of seced cotton or 5 to 8 bushels of corn to the acre. 

The new owner of the farm filled the gullies, straighU'iu^d the 
fields by removing brusli along the edges, plow(id dee^j, bought 
some barnyard manure and kept some hogs and cattle to make 
more, used commereial f(T(ilizers freedy, cultivated the crops well, 
and used the following rotation: I 

First year, corn, with cowpeas plante<l betw(^en the rows at last 
cultivation. 

S<‘Con<l yviirj winter oats, followed by cowpt^as for hay. 

Third year, cotton. 

The cultivated land was in throe fields of 22 acres each. 

From 5 to 7 tons of manure per acre was put in furrows upon 
wliieh cotton beds were made, and from 700 to 1,200 pounds of 
commercial fertilizer was used at jdantiug time. This fertilizer 
consisted of acid phosphate, cottonseed meal, and muriate of 
potash in the proijortiou of 5-5-2. About 150 to 200 pounds of 
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nitrate of soda was also tapplied to the cotton about J\ily 1. Corn 
was fertilized with eoinuKTcial fertilizers also, about 500 pounds 
of a complete fcTtilizer being used. Tiie oats were fertilized 


Table XLIIL —('uoppixc Kystlm and (’hop Yields, M)02--190S 


Year 

1 

Field A 

l ’i(4d H 

Fi(4d O 

Crop 

Yield 

Crop 

Yield 

1 

1 

Crop 

Yield 

1902 

Cotton 

1 6 hales 

(k>ru‘‘ 

37 l>iiHlieIa 

Oats'^ 

10 Inishr.ls 

1903 

Corn'^ 

50 husliels 

C’otton 

! .8 bales 

Oats'* 

■15 bushels 

1904 

Oats'* 

(H) buslu’ls 

C()rn*‘ 

65 buslu'ls 

Cotton 

1 68 bales 

1905 

Cotton 

2.14 bales 

Oats'* i 

75 busluts 

Corn'* 

62 bush(4rt 

1906 

Corn“ 

75 bushi'ls 

(V)tton i 

2 bal<‘.s 

Oats-'* 

fiO bush(4s 

1907 

Oats'* 

75 iaishcls 

Corn'^ ; 

85 buslnls 

(k)tton 

1.7 bales 

1908 

Cotton 

2.27 bales 

Oats'* 

80 bushels 

Ck)ru 

62 bushels 


“ C'liin with cowpcas *(>at.s followrti Ly rowpeus. 


<lifferei)tly diffcTcnt yc^ars, hut lh(*, most ef)innioii In'aliiK^nt. wms 
200 pounds of nitrate of soda apjdied in Itie si)ring. 

That the <*.ro]>])ing system us(‘d av;is a success is \v<'ll shown by 
Tabh‘ XLlll, wliich gives acn^ yields for 7 years. IVior to 11)02, 


TAJtLE XLIV.—Total CV>st oe Puoiujction and e oe 

11M)8 

Total cost of farm op(Tiit,ioTi in 1(K)8. 

Valiir oj Productii 


60 hulcs cotton, at $12.oO. 

25 tons cotUiH scctl cxchangccl for 


IS ‘,1 tons ci>11oii.s(‘('(l jn<*:il, 


a 


$24. 

1,800 husluils oats, at 75 cents a InisiK'l. 

54 Ions oat straw, at $10. 

44 tons cowpea hay, at $1 d. 

1,364 bushels (‘orn, at $1. 

2?^ tons j)uih*cj fodder, at $2i). . 

Total valu«‘ cntps j)rodnced 

4,000 pomitls pork was prodnc('<l having a market value of 

Estunatc'd cost of production of pork. 

Net proceeds on pork. 

Net proceeds from farm. . 


IhtODU<TS, 

$2,855 04 

2,125 00 

450 00 
1 ,350 (K) 
540 00 
(>t)0 (H) 
1,364 00 
fiS 75 

$61557 75 
$ 320 00 
_160.W 

_ 160.W 

$3,862771 
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th(* yi('ld.s were about 100 i) 0 uuds of lint cotton and 5 to 8 bushels 
of corn. 

Tal)](» XLIV sliows the value of producits in 1908 and the total 
(^ost of production. In the costs are figured labor, fertiliz(T, 
manure, s(‘<h1, iiit(*rest on money irivc^sted in land and nia(*.hin(Ty, 
and iniK(H‘llaneous articles. 
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CHAPTER XXII 

COTTONSEED PRODUCTS AND OIL-MILL PROCESSES 


During tho yoar 1935 193(), lli(> cotl()ns(>(M 1-oil nulls h- 
tho United States cruslu'd 4,775.01)0 loos of coll,on .set'd. The 
average' price reci'ived for the,sc sc'cd was $31.00 pc'r ton, and tlie 
total larni value $150,877,000. 4'h(' !).v('rage annual ri'ceipls 
for the ten years 1927-1930 were 0,120,000 tons. I'his docis nol 
n'presf'ul tho total i)roduction of cotton .seed, .since about 20 {xt 
c('nt of th(! .seed produced on the' farms each year is n!.scr\'ed for 
planting jmrposcs. 

During the year 1935, the oil mills of tlu' country ])roduced 
approximat('ly 554,000 tons of crude oil, 1,014,000 tons of cak(‘ 
and cotton,seed m(^a,l, 805,000 b.ales of linlers, and 912,000 Ions 
of cotton.seed hulls. In addition lo lln' ])rudiicl.s just num- 
tioned, the oil mills re’move from col ton s<‘(‘d each ye'ar some 
00,000 bales of hull fiber and 20,000 bales of inf(*rior lint known 
as “grabbots.” All these? jireiduetts ha^■e an aniiual value' in 
excess eif $200,000,000 

Prior to the aelve'iit of the? e'ejtlem.se'e'el-oil mill, etr before the 
Civil War, cotton se'cd we're' eem.sidereel eif litlk' ■eadui' and we're; 
large'ly thremn away. A.siele freim the' si'e'el re-.se'n e-el fe>r planting 
and the small amount for fe'rtilize'rs jinel e-allle' iee'e!, no u.se' was 
made e>f them. The-y were? jiile'e! up anel alleiwe'el to reit eir elumpe'el 
into a cre'ck. 4’he'y we're ofti?n consiele're-el a nuisane'C areiunel 
gins, and senne' state laws we're enae?ti'el iireihibiting gins freim 
alleiwing themi to accumulate' if the' gin was ne-ar a town. 

All this has change'd now. C'ollem .se'e'el are? all save;el with 
e:are and marketeid. Odton se'e'el anel e'e)ttem.see?el preielucts are? 
among the main a.sse'ts of the Soutli. Lint, fuzz, hulls, eiil—in 
fact, every part of the se?e'd e'xcept the sanel and dirt clinging tei 
< it—are used. 

Parts of a Cotton Seed.—The' se'cds eif ne?arly all the; varietie'S 
of American uplanel e'otton have' leltlike covering, the fuzz, 
which consists of nunuTous short epiele'rmal hairs. Ve;ry com¬ 
monly there are alsei small tufis e)f the lejnge'r libe-rs, lint which 
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Table XLV. —Oil an'd Protein Content of Seed of Varieties of Cotton, Grown at College Station, Mississippi 1917 
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the gin failed to remove, elinginpr to the seeds. Beneath the fuzz 
is the tough, l(*n,th<My se(‘il euat, which forms most of tlu' com¬ 
mercial product known as “hulls.” The krrmA inside^ the luill 
consists almost entin'ly oi ])lant. einhryo. In llu* large* much- 
fold(*d cotyledons of the (‘inhryo an* stored «.»il and oth(*r food 
materials which tlu^ s(*ed cojilains. r<*ad(*r is n'fern*d to 

Chap. IV for inon^ d(*tail(*d discussion of tlu* structure eu ved(‘*n 
seeds. 

Oil Content of Cotton Seed.-—"Jdu* oil content of cotton seed 
varies with tlu* variety, kx^ality in Avhich tht* cotton is grown, soil 
fertility, fertilizers used, and elimatic conditions. lTo])al)ly 
the faetor causing Uk* gn'atest dilfen*nc(* is the variety. Iljist^ 
in laboratory studh's fonnd a. diff(*n'nc<i of 10.5 gallons of oil p(T 
ton l)etwreii different varie(.i(*s of cotton grown in Ge<)rgia. 
The difference in quantity that could lx* extracted in rc'gular 
mill operation would be somewhat, less j)robal)ly, but still tin* 
diff(‘renee would be large. Brown and A*id(‘rs- in lal>f)ratory 
tests found a (liffen'Tua* of 12.42 gallons of oi) ])(*r ton l^eiween 
diffenmt varietals grv)wn on the sam<* ]>lots in a variidy t<‘st at 
State C^ollegc, Mississi])()i, in 11)17. Table XIA^, iroin Browui 
and Anders,^ giv(*s coiisid(*ral)I(^ data on tiu* content and eom- 
])osition of seed of a jnunb<‘r of eommon vari(*ti<*s of cotton. 

In discussing the foregoing tabh*, th(^ authors say: 


Table XTA" gives the moisture, oil, and jx’otcin content of the seed of 
twenty-five different strains of cotton grown at tli<‘ C'olloge Station in 
1917. The seed of Polk ranked highest ui oil content and tliai <»f Miller 
lowest. Polk is a variety with small seed, low lint iKTcentage, long 
staple, and rather small bolls, while Miller fa strain of llowdcn) on thfi 
other liand, has largo seeds, inedium-higli lint percentage, and large 
bolls. It seems that, in general, varieties having the characteristics 
of Polk tend to have a high oil content, wliile the shorter, hig-boll 
cottons with liigher lint j>ercentago tend to have low oil content. 

Ill further studies made liy Brown and Anders,^ it is sliowm that 
there appears to be a positive corrid.afion lietween length of lint 
and oil content. In general, the A jvrieties with Iong(;st staple 
have the highest oil conbuif. AVhen lint jx^rcentage and oil con¬ 
tent arc considered, the correlation appears to be m^gative. As a 
rule, varieties with a high lint i)erc(uitag(j have* low oil cont(;nt. 
Apparently there is also a negative correlation between the oil 
content and the size of the seed. Thi) larger seed liave a com- 
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paratively lower oil content. Varieties with a high percentage 
of prot<un rank comparatively low in oil content. 

Effect of Environmental Conditions on Oil Content of Cotton 
Seed. —A great many analyses of cotton seed are made by or for 
oil mills (^ach y(^ar, but, as a rule, the samples of seed tested are 
from mix(‘d lots or from lots of seed whosc^ history is uncertain or 
unknown. This Ixang the case, most of the numerous analyses 
juade are of little value in determining relationslnp between oil 
eontcmt of seed and partic^ular environmental factors. 

Creswell and Bidwc^ll,^ of the U. S. Department of Agriculture, 
collected data from more than 50,000 analyses of cotton s('ed. 
This mass of data reveals several interesting points. It is sliown 
tliat th(» averag(' prodm^tion of oil per ton in the; United Slates 
for the ])(‘riod 1916-1010 was 306 pounds. The amount ranged 
froni 2S4 i)Oun<ls for Texas and Oklahoma to 322 pounds for 
Mississippi. All the stat(\s exoei)t Oklahoma and I'exas pro- 
duec'd more tlian 300 pounds of oil jxt ton. It is probabk* that 
th(^ inon' arid climate; of these two states had some influence on 
the oil percemtage, but tlie varieties grown doubtless liad greater 
effect. The average oil production varied consideu'ably in 
diff('rent years, ranging from 206 pounds in 1918-1010 to 314 
pounds in 1916-1017. This probably shows some seasonal 
effect. The average loss in w(‘ight per ton due to dirt, trash, and 
inpurities was 118 i)ounds. Tlic av(Tage loss was lughest in 
South Carolina with 130 pounds and lowest in Texas with 105 
]>ounds. » 

Tlie quality of cotton set^d varies somewhat in different parts 
of the season. During August and September, they are green 
and contain much moisture. Late in the season, seed arc 
sometimes damaged by rains or bad W('ather. The best seed 
come* from November deliveries. 

White,^ of Georgia, in studi(;s to determine the effect of soil 
fertilizers on the oil content of cotton seed, found that nitrogen 
and potassium had no effect apparently but that phosijhoms 
iiKTcased the percentage of oil considerably, the increase being 
3.6 pi^r cent in 1011 and 5 per cent in 1912. 

Protein Content of Cotton Seed. —Table XLV, prepared by 
Brown and Anders, - shows percentage of ammonia in the seed and 
also in the meats of the seed of a number of varieties of cotton 
where the varieties were grown under practically identical condi- 
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tions. The percentage of ammonia in the meats ranges from 6.07 
for the Polk variety to 7.25 for ('h'veland Big Boll. Wells and 
Smith,** of Georgia, reporl a variatiDii of l.OG i»er cent in nitro- 
g('n between certain shorl-.staple varieties that th(>y studied in 
Georgia. Mexican Big Boll was next to lowest witli a nitrogen 
percentage of 5.21, while B'annamaker Clevelanil was near the 
top wdth a per(!entage of 6.1 -5. 

Cottonseed-oil Mills in the United States.—In 1783, a socic'ty 
in London known as the “Society of Arts’’ came to tlu' conclusion 
that the oil cojitainiid in cotton seed is of commcTcial vahu' and 
A'oted to encourage an invention by means of which it might be 


extracted. 

In 1826, Benjamin Waring of Columbia, S. 0., expressed oil 
from cotton with crude machinery. This was i)rol)ably the first 
instance in America. In 182!), Gen. David R. Williams ot 
Society Hill, S. C., also built a machine! for the manufacture! e>f 
cottemseanl ehl. From that time' until the pe'riexl e)f the! Civil 
Whir, the inelustry was largely in an e'xpe'rimental stage'. In 
Fure)pean countrie's, ceni.siderable' aelvance'me'iit hael be'cn maele', 
but there the' i)roblem of eeil e'xtraeition w'a.'> Tied seie-h a diflieailt 
erne', since the millers eTUsheal .see-d ot Fgyptian anei Se'a Islanel 
cottejii—varietie'S with .smootli se'e'ds. The; se'e'd e)f me)st Ame-r- 
ican varietie'S we>re cew'ii'd with a he'avy coating of fuzz whie!h 
absen-bed much oil whe-n the- se-eel were- cemipre'.sse'd. At the 
emtbreak of the Civil War, the're we're' but se-ve-n eeil mills in 
the Unite'd States. By 1870, the numbe-r hael ineTe-ase'd to 26. 

From 1870 to 1800, improve'ine'nts in the! e-xtractiem e)f cnule ehl 
as well as in its re!fine>me'nt came along steadily. More! efficient 
delinting machine's were inve'iit.e-d, anel e'dible oils we-.re- eliseie)ve're!el, 
wdiich found a reaely market in fencign countrie's. By 18‘.K), the! 
number e)f e)il mills had ine-re-ase-d to 110; the! T)roehu!tioii of crude 
oil ineireased from 547,165 gallons in 1872 to 13,384,385 gallejns 
in 1800. The amount of the cottem seed crushe-el increaseui freem 
4 to 25 per cent. The 'evalue- of a ton of seed ine!re!ase'd from 40 
cents to $4.80. The ted.al value of the- products obtained from 

the seed increased from $203,546 to $5,201,178. 

From 1800 to 1900, seve-ral further improve'ments in the me'th- 
ods of extracting oil we-re maele, including bf'tter methods of 
cooking the meats and the- use of the hyelraulic press for e'xpres.s- 
ing the oil. The combining of cottonse'eed oil with bee-f fat to 
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Tiitiko lard compound and artificial butter and its further use for 
j)ackinf 5 sardin<!s incn'ased the dcnuand for refined oil. The 
nuinlxT of mills iii(;r('as(‘d to 357, and their (^oiiibiiK'd output 
at the (‘los(* of the period rc‘pr(\s(nited 46,902,390 gallons of oil 
annually. Th(^ valu(i of scu^d had risen to 111.60 per ton, and 
53 pen* (‘.('lit of the production was eruslnid. By 1900, otlicr 
cottonset'd products had Ix^come of inucli irnportanc^e. In that 
y(‘ur, tin' oil mills producu'd 884,000 tons of (cottonseed meal, 
1,169,000 tons of hulls, and 114,544 balcvs of linters. 

From 1900 to the ])r(\sent time, still other improvements in 
manufacturing have bc^m made, and new uses found for the 
products. Processes liavc bcKMi diseovered by means of wdiich 
the oil can l)c liard(Mi('d and deo<loriz(‘d, thus incivasiiig its use 
for human consumption. It luis b('en found that tlio meal and 
hulls, if pro]Kn'ly fed, afford cxci'lhmt food for annuals. CJuanti- 
ties of ]int<*rs hav(j b(H‘ii used in making exidosives, and a great 
deal is listed in making rayon, or artificial silk. Tlicre arc now 
about 500 oil mills in the South, which crush about 80 peer cent of 
the cotton seed grown. The othvv 20 i)er cent is rosi^ryvd for 
planting. The total value of the product from tlies(^ mills, as 
was shown, repnvscmts an annual value of more than $200,000,000. 
This is an enormous siaii, wlum tlio fact is considtered that a few 
decades ago cotton seed was considen^d practically worthless. 

Marketing Cotton Seed. —The price paid by oil jnills for cot¬ 
ton seed is determined largely by the valiuc of oil and other seed 
products in the larger markets of the country. The mill knows 
within a narrow margin just what it can get out of a ton of seed, 
and it knows, too, the cost of milling and so fixes the price per ton 
accordingly. Competition for seed is keen, and the margin of 
profit is narrow. 

Some s(‘ed is hauled in wagons from gins near by, but the 
greater part received by larger mills comes in carlots. Ijarger 
plantations near railroads usually so Io(;atc their gins that they 
can blow seed from the gin into a car and sell by the carload. 
Most of the larger mills have buyers at railway stations remote 
from oil mills who buy small lots of seed and ship by the carload. 
The price paid for wagon lots is about $3 a ton less than for 
carlots. 

When a car of seed arrives at the mill, it is sampled in different 
parts. These samples are put together and a eomposite sample 
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taken from them to roprcscMit IIk' car. This sample is ti'sUal by 
a disinterested l)arty for oil, lorcign matter, moisture, and 
tlamaged and immature^ siM'd. 

Official Standards for Cotton Seed. —’^l^he SiH'retary of Ajjiricnl- 
ture, by virtue of the autliority vf'sted iu him ))y an a,<*t of (Con¬ 
gress in 1931, established lh{» following ruUvs and sju^eifications 
for cotton seed l>ought or sold for crushing purpose's: 


Section 1. The gnulo of cottonseed sliall ho (h^terininod from tlu^ 
analysis of samples, and it shall ho the result, stated as the ru^arest 
whole number without fractions obtained hy multi]>Iying a (Quantity 
Judex hy a (Quality ImhiX as heroin:dt('r ]>rovid(sI. 
a. The Basis (Irade of cottonseed shall In' (Iradf^ 100. 


h. High grades of cottonseed shall he those gradt's alH)V(' 100. 
c. Low grades of cottonseed shall he those grades hedow 100. 

Section 2. The followiiig equations shall he used in defennining the 
Quality Index of cottonseed. 

«. For cottonseed that hy analysis contain not less than 17 ixTcent of 
oil the Quality Index shall ecpial four tinu-s the percentage of oil, plus 
six times the percentage of aninionia, plus tivi'. 

h. For cottonseed that hy analysis contain h‘ss than 17 pe.reent oil 
the Quality Index shall equal five times llu* ])er(iciitagc t)f oil, j)Uis six 
times the percentage of auirnonia, minus twelve. 

Section 3. The Quality Index of cottonse<'d shall l)e j)ercentage of 
purity and soundness, and sliall lx; deterniincd as follows: 

a, Superior Quality Cottonseed. —C'ottousoed that hy analysis contain 
less tlian one-half jiercent foreign matter, ami Jimrc than S j)crceiii but 
less than 10 ])crceut moisture, ami less t han three-<iuart(‘r ])cr(;ent free 
fatty acids in the oil in the seed, shall he. knowui as Suf)erior Quality 
C'ottonseed and shall have a (Quality Index of 102 2 >crccnt. 

h. Prime Quality CoiUniseed. —Cottonsec'd that by analysis contain 
not more than 3 percent foreign matter, not more than 12 ixjrccnt 
moisture, and not more than 1.8 percent free fatty acids in the oil in 
the seed, shall be known as Frimc (Quality Cottonseed and shall have a 


(Quality Index of 100 i)er cent. 

c. Svb-quaLity Cottonseed.— that hy analysis contain 
foreign matter, moisture, and/or free iatty acids in the <»il iri the se(!d In 
excess of the percentages shown in St'ction 3-?^, (jr are seed from scicd 
cotton that has been processed in a boll breaker or other dcvi<xs for 
preparing snapped cotton or hollies lor ginning, shall l)e kruAvn as sub- 
quality cottonseed; and the (Quality Index of such cottonseed shall l>c 
foumf by reducing the (Quality Index of J^rime <hiality (/ottonsced as 
follows: 
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1. Not to exceed five-tentlis of a unit for each 0.1 percent of free 
fatty acids in the oil in the seed in excess of 1.8 fiercent; provided that 
tliis reduction shall not exceed 50 units of the Quality Index of Prime 
Quality CV)ttonseed. 

2. Not to exceed one unit for each one percent of foreign matter in 
excess of 3 percent. 

3. Not to exceed one unit for each one percent of moisture in excess 
of 12 percent. 

4. Not to exceed eight units when the seed cotton has been processed 
as suapi)ed cotton or hollies before giiiiiing. 

d. OJj'-qufditij Colto7mTd. —C-oltonsccd that liave been treated l)y 
eitlier mechanical or chemical process other than the usual cleaning, 
drying, and giiming (cxce])t such stcirilizatiou as may be required by 
the United States l)(^])artmcnt of Agrivmllure for quarantine purposes) 
or that are hot or fermented, or that upon analysis are found to contain 
more than 25 ])ercent foreign matter, or more than 25 percent moisture, 
or more than 40 ])ercent combined moisture and fonngn matter, shall 
be kiK)wn as OlT-quality C^ottonseed and may not be graded. 

Section 4. Sampling of Cottonseed.—In the application of these 
standards the following methods shall be observed in the drawing and 
liandling of cottonseed. 

f/. Sampling before Unloading. —I’ortions shall be drawn at different 
])oints in each end and in the middle of the car with a suitable cottonseed 
trier or sampling device. In drawing samides with a trier, cross sections 
shall be taken from the top to tlie l)ottom of the car, if possible. In 
the absence of a trier, boles shall be dug at various jToiuts at least 
30 inches deep with a small (8-tine) fork and portions taken from the 
liotlom and sides of these holes. 

b. Sampling during Unloading. —For this purpose the sampler shall 
be provided with suitable receptacles, which he shall place in the center 
of the unloading chute at regular intervals, as the seed are being ejected 
from the car, to receive i)ortions of the seed. 

Whether drawn before or during unloading the several portions drawn 
from car-lots shall total not less than 50 pounds in weight. 

c. Sampling of Truck or Wagon Seed. —In drawing samples of truck 
or wagon loads of cottonseed, the same methods shall be used as in 
sampling car-lots before unloading. The total weight of the portion 
drawn shall be not less than 2>2 pounds for each ton of seed in the 
load. 

d. Ha'ndling Samples. —Samplers shall be provided with metal con¬ 
tainers with close-fitting covers large enough to hold 60 or 70 pounds of 
cottonseed. Each portion of a sample as drawn shall be immediately 
placed in such a receptacle and the cover promptly replaced. As soon 
as the full sample has been taken, it shall be carefully weighed, then 
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cleaned of foreign matter, and carefully reweighed. Tlie loss in weight 
shall be calculated as foreign matter. After the sample is cleaned, the 
seed shall be mixed eitlier hy means of a suitable mechanical mixer or by 
heaping together and mixing by j>assiug the hands or a small shovel up 
through the heap, repiling and s])reading by ])ressing. Finally, not less 
tliaii two quarts shall be j)acked in an air-tight tin can or INIason jar 
and sent to the laboratory for analysis and grading. All cleaning, 
mixing, and handling of samples shall he done expeditiously and withwid 
undue exposure. 

Section 6, Analysis.—The methods for analyzing cottonseed rocoiu- 
ineiided from time to time by the iuter-lmreau committee of this deijart- 
meat on standard methods of sampling and analyzing cottonstH.'d shall 
Ixi used. 

According to the rules of the National Cottons(H‘d IVoducts 
7\ssociation, deductions may l)e inad(‘ in the price to Ixi j)aid for 
the s(!ed if they gra<lc below Trime (Quality coUonst'cd as sp('cifie<l 
in tlui Official Standards for Cottonsf^od. 

Storage of Cotton Seed.—The storagi* of seed is a probh^m of 
considerable importance to oil mills. Larg(i quantity's of setnl 
an^ n('od('d to the mill going, but if large amounts are 

bought and stored in bulk or louse, th(;y are ai)t to lu'at and 
deteriorate. This is es])ccially true if the seed tiro, green or 
contain an undue amount of moisture. The he.ating results in 
a decided increase in tin; free fatty acid in the oil. Rathcir® 
found that seed in storag(^ which heated to a tcunperatun' of 
111°F. increased in fnnj fatty acid coiitcuit from 2.2G to 11.81) 
per cent. Free fatty acid in cottousec'd oil is objectiona])l(^ and 
must be removed in refining jirocesstis. If prcs(mt in oil in 
quantity, there is considerable loss. If tlu; heating of the* seat'd is 
considerable, there may b(^ a further clieniical reaction which will 
result in loss of nitrogem and tlius lower the value of tlie meal 
that is to be made from the sec'd. 

If the seed cotton is allowi'd to remain in the small cotton 
houses on the plantations for 2 or 3 M^ec'ks after picking, or until 
thoroughly dry, there is not so much danger of the seeds' Ijeating 
in the milling processes later. Or if the grecui seed from the gin 
are stored in small lots, say a ton or less, for a few weeks, there is 
not much h(jating later. Mills usually have large set'd houses, 
so that the sf'ed may be scattered throughout considerable spacOi 
and air forced througli them. As far as possible, bulk seed 
received by the mills are crushed soon after they arrive to avoid 
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(lotorioration. If a lot of is boginning to boat, it is thrown 
into the conveyors and used at onc(\ 


Oil-mill Processes and Machines. — Tho, following discussion 
of the various machine's used in oil mills must be considered to 
apply in general. Nearly every juill will liave one or more 
machine's of a type.' diffe're'iit from tlie one' deise*ril.)ed, and the proc¬ 
ess followe'el may be' somewhat different from the onej outlined. 



Fig. 119. —Sand-and-boil acrcon. {Courtesu Atlanta Utility Works.) 


In the limited space available, an exhaustive discussion is, of 
course, not possible. 

Cleaning Seed ,—When a lot of cottem s('('d arrives at the oil 
mill, it contains considerable foreign matter, -which must be^ 
rennoved before the seed are put through the^ milling processeis. 
Theses impurities include dirt, sand, cotton burs, locks, unginneKl 
sec'd, pieces of metal, and other foreign matter. To remove 
these, the seed are put through different machines which Avill be 
described briefly. 

The seed are transferred from the seed house to the first clean¬ 
ing machine, the sand-and-boll screen, by an auger conveyor, 
wliich nins the whole length of the house, and by bucket eleva¬ 
tors. The sand-and-boll screen consists essiiiitially of an 







COTTONSEED PRODUCTS AND OIL-MILL PROCESSES 509 

inclined ro(»l covered with rcvolvinj^ screens of various-sized mesh 
(lig. 119). The himkI are f(ul into tin* highvr (‘iid of the re(d, and 
as they arc moved toward tin' lowca* ('ud there is a si^h'ctive si'para- 
lioii of seed and fonMgu niatti'r according to size. I'he unginned 
cottoti lo( ks and hiirs j)a.ss on through t lu^ nn*!. This iiiise<*llaue- 
ous nmss of material is eollech'd and saved for ginning. The lint 
obtained is, when giniu^dj of low grade and inferior but is in 
sufficieiit quantity to be of commercial imjH)rtane(‘. i Ids 
inferior lint, as was mc'utioned previously, is known :is '‘grabI)ots.” 
Dirt and sand pass through liiu' openings in the sertMMi in the 
ui)per part of tlie n^e], wliik* the se(*d ]>ass tljrough larg(*r meshes 
in the lower i)art. From tlu* sand-aiul-ljoll sei'oen the seed are 
eoiunionly passed over a shaki'i* seretai, which nunoves otiier 
foreign matter. In tins inaehiiu*, or in another adjae<Mit to it, tiie 
seed are subjected to the* action of a blower, a strong current of 
air, which s(‘parates out.other fortagn matter yet remaining. ’'riK* 
size and the pattern of cleaner use.d vary eonsideraldy, of eonrse, 
in diffenuit mills, depending on tl»e cai)aeity of tin* mill and 
wh('tlier or not the most recauit tyjxNS of machines are usr^d. 

Deliriting. —After the seed are ch'aiH'd as thoroughly as ]>ossi- 
ble, they are passed on to ma(;hh‘u's known as ‘'dfMinters” for 
the removal of a jiart of the fuzz clinging to tlie s('ed. Tlu'se 
machines w'urk on the same jirimapki as <‘otton,gins and are simi¬ 
lar in structure. Tlu^y differ from the cotton gin in that tht‘ saws 
have finer t(M'th and are set closer tog('th(*r. 

Without the liiiters the hulls are of Inglurr value as liv<istock 
feed. Not all tlie fuzz is removed from the se(‘d; some of it is 
left to cause the hulls to cling tog(‘tlu?r more or less when they an* 
separated from the mc^ats in the hulling jiroec^ss. From 40 to 
about 80 pounds of linUu-s per ton an^ removed from He(;d in 
ordinary commercial operations, but it is ])ossible to niinovc^ as 
much as 200 pounds, as was somctim<?s done during tin* World 
War, when there was a great demand for ]int,ors for making 
explosives. Th(i average cut is about 65 pounds. iVs linters 
are worth from 3 to 6 c(‘nts a pound, th(*ir commercial value is 
another reason for their removal from th(* seed. 

All American upland varieti(*s of cotton grown at pres(*nt, or 
at lea^t all that arc grown extensively, have s(x*d cov(‘rf*d with 
fuzz, which makes debuting nec(*s8ary. Sea Island cotton and 
certain foreign varieties nave smooth seeds, which require no 
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dolinting, but because of this lack of fuzz it is difficult to remove 
tlic hulls from the meats. The seed of these varic^ties are fre- 
(jueritly compr(\ssed without removing the hulls. This method 
gives a lower grade of oil, since it is discolored by coloring matter 
from the hulls. 

Hulling .—After the seed hav<? had tlio requin^d amount of 
fuzz rcmiovod by thci deliuting macjliines, tliey are next carried 
to a machine known as a “huller” for removal of the hull from 
the kernel, or meat. This is accoiuplLshcd by sulqecting them 



Flo. 120.—Disk cotton-seed huller. 


to the action of a machine containing two sets of knives, one 
stationary and the othc^r on a rapidly nwolving plate or cylinder. 
The knives are so adjusted that when the plate revolves they 
almost touch (Fig. 120). The huller cracks, breaks, or cuts the 
hull and kernel so that the kc^mels may be separated from the 
hulls. It must not mash or compress th(^ seed, for that would 
result in a loss of oil from the kernel. If tlio s('ed is dry, the 
kernel is loose inside and is easily separat(^d from the hull, which is 
’then brittle and easily cut or broken. If the seed is damp, the 
hull is tough, and the seed is liable to bo crushed before the hull 
can be cut. 

Separating Meats and Hulls .—The seed that come from the 
huller arc cut into rather small pieces. The next step in the 
milling process is to separate these pieces of hulls and meats. 
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This is accomplished by ])assing the material ov(t a shaker 
screen, which has perforations lar^e enouy.h for the i)ie(*es of 
meats and but little of the ludls to ])ass throu^li. 

The hulls arc next earned to a beaten, where tluy are poumhal 
up to loosen any additional pieces of meats that may lx* cliiiKin^ 
iaside. These reinainiuK pii'ces of kc'nu*] are se})arat(al from the 
hulls by perforated screens over whicli tin* hulls j)ass on ihoii 
way to the hull bin. In Mu* bin the hulls arc U(*\t sacked in U)0- 
])ouiul bags for the market. 



'M. 


F,.. 121.-Cotton-H.ocl ernnhor. (( ■.urH.y Oil MJI Madnurry (Unr>,.n.v.) 

The meats, in which there is still a small ainoimt of little ineees 
of hulls, are next passed under one or two suction hla.sts which 
may be set so a.s to remove just the quantity ot hulls dc'sind. 
By this means the ammonia content of the meal is reKulated^ 
The meal made from pure kernels is too rich m mtrogen to 

meet trade demands- , .u i i i 

Crushing—Yrom the hiiU and meat separator the cleaned ker¬ 
nels are transferred to a cnisher. This consists essentially of a 
s.>ries of large iron rollers placed one above another and so 
™ed that they revolve in contact (Fig. 121). The kernels 
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are fed between the two upper rollers and pass in succession 
betwofu^ (wery pair. Tlie object of this crushing is to rupture 
ev(‘ry cell in the keriK'l slruetun*, so tliat the cell contents may 
cook evenly and th(' oil within the c(‘ll may find easy egress. 



Fig. 122.—Cooknr. {Courienif FrcricJi Oil Mill Machinery Company.) 


Cooking .—From the cruslier the pulverizi^d kernels are carried 
to a lieater, or cooker. Tliis consists of a sd of four or five 
steam-jacketed iron drums having a diamder of 52 to 72 inches 
and a dei>th of 14 to 18 inches. These drums are stacked one 
above the other and resemble a large iron boiler built in sections 
(Fig. 122). The bottom of each drum contains a trap door, 
through which the contents of an upper drum may pass to the 
one below. Each drum is also equii^ped wth a pressure gauge to 
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pjovoni the steam or lempcTature, a steam trap for the removal of 
moisture, and an agitator to stir the meats. 

The meats are first })]a(*(‘d iu tlie t.o]) drum Avliere tlit'y are 
heated to a temperature of a))out 140*^1'^. 4'h(' temperature' is 

gradually inrit;as('d in siUHa'ssiAa' dniiiis until a, tcauix'ratun' of 
220 F. is reatdiod in the bottom drum. The meats are allowed to 
remain in each drum fr(»m 15 to 40 minutns, the length of 'ilme 
varying witli th(' moisture' in lh(' s(‘(‘d which must tx' ('xp<‘ll('d. 
li th(^ s(*(xl are veay dry, it may he luressary to moist (-n lliem 
slightly with steam to iacilitate cooking. (booking is a j)arli(*iilar 



Fic;. 123.^—C:iko fornu-r. iCourlisy Pnneh Oil Mill Macfiimry Comjmni/.) 

process. Success d('iK'nds largely ori th(^ judgment of th(' cook. 
There are no definib.' rules that- can Ix^ followed. 

C-ookirig the meat pulp s('rves si!V(‘ral })urposes. It drive's out 
<'xc('s.s moisture, modifiers lh<' consisteuiey of lh(' jmnip so that tlu^ 
maximum amount of oil may be* extractexl, iutu’easc'S the fluielity 
of the oil, and coagulate's the albumeni of the sei'd. 

Cake Forming .—From the cooker, tlic sex'd })ulp is transferred 
te) a receptacle known as th(' “sul>h(*ater, Avliich holds the' mate¬ 
rial and preserves its temperature until it is placed in the cake 
former (Fig. 123). The eak(' former consists of a caniage which 
takes a measured epumtity of thc' cookexl meats from the sul>- 
heater to a cast-iron iiu-ld, usually 14 by 32 inches in 1>n'adtli and 
length. This mold is lined with a strong pn^ss ('loth made of 
animal hair. After the pulp is put into the mold, the clotli is 
folded over its upper surfaces so that it is entirely surrounded 
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by the cloth, A liiTiited anmiint of pressure is then applied to 
the wrai)pe(l mass, sufficic^nt to set the cake but not enough to 
start th(‘ t»il within the pnlji to flowing. Aft(‘r tlu' j)r(;ssur(i is 


remoYrnl, tlie iron fray eont 



Vu, 124.--Hydraulic progs. (rr>f/r- 
/<*«// French Oil MUl Machinery Com¬ 
pany.) 


iiuniig th(' wrapped inilp is hlt(Hl by 
hand and jilaeed in an empty 
eomiiartnunit of tli(^ hydraulic 
jiress. The tray is tluMi wdth- 
dravvn, tlu; wrapjxMl pulp being 
l('ft for conii)r(\ssiou. 

IIy(Iraniic I*rcss . — Tli(‘ 
hydraulic im*ss fFig. 124) con¬ 
tains 15 compartments, on<' on 
lop of another, into whi(4i the 
trays containing cooktul meats 
are ins(Tt(*d. Pr<‘ssure is af)- 
plied from below by means of a 
hydraulic ram. The ])ressur<^ 
is appli(‘(i gradually, about 400 
])ounds ])('!’ scpiare inch until 
the slack is taken u]) and Ihti 
eak('s set, and tlieu it is in¬ 
creased to about 4,000 ])ounds 
])er square inch. Tin* hmgth 
of tiuK' in tin* jiress varies with 
the relation of th(‘ ’capacity of 
the cooker and press(*s but is 
usuallv 24 to 30 minutes. A 
large mill has sev('ral pr('ss(‘s 
like th(' oiK' shown in Fig. 124. 
Figure 125 shows a view in a 
mill ill Ja])aii wdiere soybeans 
an' e,nish('d for oil. The equi])- 
m('nt is the same as for cotton 
se('d. At the extnmu' left is a 


cooker; between the workimai is a cake former; and at the right 
arc s(‘veral presses. 

The crude oil from tli(' pr<'ss('s is carried by gravity to a tank 
b('low. From here it pass(\s through a filter press or settling tanks 
into storage tanks or to large tanks on cars for shipment to 
refineries. 
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Cake Grinding .—After the oil is oxtraciod, the pulp loft is 
removed from the press and ninvrappod. It is now in the form of 
firm cakes woigliing 12 to 14 pounds each. Tlieso cak('s are 
stacked to dry for at least 24 hours, yoiiu^ of the cake is sold on 
the market auf! used for fe(‘d for liv(‘sto(*k in this fonu. As a nde, 
the cakes are groujul to form a nu'al known as ‘‘cottonsevd 



Kiu. 125.—Press room, Nisshin Oil Mills. Yokoham:). Japan. {CourUnu Frettch 

Chi Mill Miichimru ComiMtitj ) 


known as a “cake breaker'’ and n(‘xt ground into a fine meal by a 
grinding mill. The meal is sacked in lOO-pound bags for the 
market. 

Products from a Ton of Cotton Seed. —She rds and Thompson* 
give the following figures for the (quantity of raw products 
obtained from a ton of cotton s(‘ed. Tlu‘y are based on Bureau of 
Census figures for the years 11)14 1915 to 1018 -1919 inclusive. 


Lliitcrs, or short fiber 

Hulls. 

Cake or 

Crude oil. 

Loss in manufacture. 

Total. 


Pounds 
1 10 
514 
954 
303 
119 
2,000 
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Since the fij^in'(‘s covt^r th(‘ war period, during which a heavy cut 
of linters was made, the amount of linters given is considerably 
above tlu' average; obtaim^d, whietli is about 65 pounds. This 
extra weaght of liniers, about 45 pounds, ordinarily goes to 
inen^ase the w(4gltt of tlu; hulls. The average hull weight at 
present is about 551) i)ounds. 

Linters. —Of the several e-rude products from cotton stiod, 
linters is om* of the most important. The origin and dev(*lop- 
ment of cotton fuzz, or lint(;rs, wt^ni discussi^d in Cliap. VII, and 
methods ustid in d(‘linting scu^d W(;ro given on a preceding page of 
this (;hapt(*r. The character, uses, and niark(?ting of linters Avill 
now be (*onsid('r(‘d. 


The fiber of linters is vtay short, ranging from to in 

lengtli, but then* is also mat(*rial mixed with the fib(;rs tliat is too 
short to mc'asure. bintt^rs vary in color, ranging from gray, 
yellow, and gn^en to brown. The color d(‘p(*nds largely on the 
closeness of the cut. Jf much fuzz is removed from tb(; se(*d, 
tin* color is dark(T, btu^ause more coloring matter is oljtaiiied 
from se<*(l coat, and tliore* is more dust and other foreign inalter 
mixed with tlie linters. As brought out by Agelasto,’ the* oil 
mill can vary the grade of linters at any time by varying tiu* 
number of ikhuuIs cut from a ton of s(H*d. 

In 11)00, the United States produced 114,000 bales of linters, 
This was 1.2 p(*r cent of the cotton crop. Tin; production grad¬ 
ually increased until in 1910 it was 313,000 bales, wliif'h was 2.9 
per cent of the crop. Following this, the increase was gradual 
until the period of the World War, when the prodii(;tion incn'ased 
greatly; in 1917, it was 1,331,000 bales, which was 10.9 per 
cent of the cotton crop for that year. Since the war, th(* 
production has decreased somewhat, but it is still considerable. 
From Aug, 1, 1934, tc Aug. 1, 1935, 805,000 bal(*s was 
ginned. 

Linters are packed in 600-pound bales very similar to cotton 
bales. Samples an; drawn from the bah;s in much the same way 
as they are taken from ordinary bales except that with liiit(;rs 
they are taken from all foiir sides of the ])ale. Bales of linters are 
bought and sold by certain cotton factors. Trading is mostly 
done on the basis of typos or samples i)r(*s(;iited. 

There are numerous uses to which linters are applied, and the 
number is increasing. The following u\\ tline from Agelasto^ gives 
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in brief mo.st of tJie uses. Most of tfie ])ro(liK'( is used, howc'ver, 
in making explosives and mat.tress(>s. 


[ Waddinjr 


iSlulfinp in:ilc.'rial fo 


I M:\t tiv.sM's 
i Pud?' 
ICusluoiis 

) C^nnloi ts 
Hui'm* colhii'N 
j T'j)hols.j(*ry 


lxH\-u.ra(U‘ 


/AWsorlx'iiL (’(d t<in 
Liiitcrs an; used ior/ Mixing \m(Ii sliodd'- 

\Mi\ing vvdli wodl 111 lull uialvuip 

jMixinp xvilh laiidi’s wool ior (Icoco-lim'd uiidtTwonr 

(I'VIt 

/Lamp and caiidicw ickK 
jTw 111(1 

I Kojk* 

Carpcth 

Artificial ^dk. rayon 
C(‘llldo.■^(‘^ Pap(T 

Basis for < \|)losivcs 

Grades of Lintcrs—111 191S, u ('DJiiniiUoc from tlio II. rt. JVpuri- 
mout of Agriculture, licmlcd liy G. J,. Mcdoy," began IIk^ study 
of cotton linters willi tin* id<‘a of establishing grades for their 
classification. Not much was acco)n])Iislied at that tiuM*, Init 
in July, 1924, the studies W(‘re resuin(‘d and, with tht‘ aid of con- 
suniers of linters anef various other coniinercial inti'resls, wen^ 
carried to coinphdion. Se'veii grades wen^ devised aud desig¬ 
nated as IT. S. Grade No. 1, U. S. Grade No. 2, IJ. S. Grade No. 
3, etc., and illustrati\(‘ box(‘s of ja’acdical standards jin^pared foi 
sale. Each of these boxes c.fiiitains 12 samples whicti illustrate 
the range in character, color, fonugu matter, n(‘ps, stai)le hmgth, 
etc,, for linters producc^l in ihrvv divisions of the Cotton Belt— 
the eastern states, the valley section, aud (lie western states. 
Acting under the Cotton Standards Ae1 of (."ongross, thf'. Secretary 
of Agriculture, on July 7, 1925, issue<l an ord(*r that on Aug. 1, 
1926, the seven grades mentioned ab<A'(‘ would l)ecoine the 
official standard grades of th(^ Ibiited Slaters for Amoricar) cotton 
linters. 

Cottonseed Hulls. —As was mentioned on a ])n^c(;ding page, 
under the present milling system a ton of cotton seed yields about 
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559 pounds of hulls. The amount or weight varies with the cut 
of linters and the grade of meal made. The total production in 
the United State's is about 1,000,000 tons annually. In 1934- 
1935, it was 1,103,000 tons. This represents a value of $10,000,- 
000 to $15,000,000. 

Sh(*ets and Thompson** give the following analysis of cotton- 
se(»d hulls: water, 8.5 per cent; ash, 2.4 per cent; protein, 2.8 per 
cent; fiber, 48.6 per cent; nitrogem-free extract, 37.4 per cent; and 
fat, 0.3 i)er cent. Cottonseed hull ashes, as given [)y McBryde,'-* 
contain phosphoric acid, 9.08 per cent; potash, 23.40 per cent; 
and lime, 8.85 per cent. 

Prior to 1900, cottonseed hulls wen^ burned largely as fuel for 
oil-mill l>oilers. The ashes, when pun^, wen' used consideraldy 
as fertili/iCr, sincr^ tliey were comparatively rich in potash. At 
present, hulls are us(mI chk'fly as food for cattle. They are not 
very nutritious, being less so than oat straw or corn stover, but 
serve as roughage, wlu'ii nothing better is availabki and an' us('- 
ful for mixing with cottonseed meal, which is a very rich feed. 
Tliey are also used as a constituent of giound mixed feeds. 

CottonscH^d hulls from which the lint has been removed 
are sometimes ground to make what is known as “cottonseed- 
hull bran.” The feeding value of the bran is similar to that of 
hulls. 

Cottonseed Meal. —In a preceding part of this chapter, the 
manufacture of cottonseed c.ake and the grinding of cake to make 
meal were (ixplained. 

Cottonseed meal, th(' grades of meal, and ccrtjiin other (lotton- 
se('d products are defined and classified as follow^s by the Asso¬ 
ciation of Feed Control Officials of the United Stat(;s: 

CoUonfteed McaL —Cottonseed meal is a product of the cotton 
seed only, composed princii)ally of the kernel, with such portions 
of the fiber or hull and oil as juay be left in the course of manu¬ 
facture, and shall be graded and classed as follows: 

Cottonseed Mealy Prime Quality ,—Cottonseed meal, Prime 
Quality, must be finely ground, not necessarily bolted, of sweet 
odor, reasonably bright in color, yellowish, not browm or reddish, 
not artificially colored, free from excess of lint, and shall contain 
not less than 36 per cent of protein, 7 per cent of ammonia, or 
5.76 per cent of nitrogen. It shall be designated and sold accord¬ 
ing to its protein, its ammonia, or its nitrogen content. 
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Cottonseed meal with ISO ])(M’ e('nf of in'oti^n, 7 per cent of 
ammonia, or 5.76 per ('(mt of nilrogen shall lx* t(*rmed “36 per 
ec'iil Protein CottonstM'd Pnme (Quality," or “7 per cent 

Ammonia CoUonstX'd Meal, Prime* (iuaJily”; or “5.76 i>er c(*nt 
Nitrogen Coi.ions(*ed M<‘iil, Jhime* Quality'^; and higher grades 
similarly de'sigiiated, 

Miitusvll Color ^tmulorfl Jor Prltnc Cotloosvvd Cake n/v/ 3/<a/.. 

W Ix'uejver in tlu*se rules n‘f(‘r(‘nc<* is made* to (‘olor of prime* cot- 
toiis(*ed (*ake or inime cottonsee'd meal, 41 ]x*r cent or lhghe*r 
pr()t(*in cottouse(‘d cake or cottons('(*d nu'al shall not he darker 
in color than Muns(‘ll (‘olor Standard “lU y^^How, and 

36 ])er cent i)rote*iu \m\no cottonseed caJo* or cotlonsex'd nH*al 
shall not he dark<*r in cedor than Mnnsell Color Standard “10 
y(*llow-r(*d, 

CoUonsraf Mf-al, OJf Qifolifi/.- —C(»tfons(*ed nn'ul not fulfilling 
the preci'ding r(‘<iuir(‘m(*iUs as to color, odor, and te'xtun*, or 
W(*e’dly cottonseed meal shall he gradcxl (-ottonsi'cd M(\*il, Oil 
Quality. 

]['h.</[t‘-prrs.sf'(l Cf)/ie//.sv <<1. —\Vholt‘-i)r(‘ssed (toi t onseexl is the* 
f)roduct lesulling frean sul)j<*cling the \\ hole* niid(‘(‘orlicat(*d 
e,ot(oii se(*d to tlu <*xp<*ller ]>ro(*(‘ss fe)r tlie (‘xtra<*tion of oil and 
includ<*s the entin* cotten seexl h'ss lla* oil (‘xlra('t(*<l and the lii»t 
remov(*d. 

In most oil mills, the cottonseed cakc', or TtU'al, is t(»sted on the* 
uinmonia basis. To det(‘rmin<* tlu* ix'rcentage^ (d‘ protein in the 
cake, th(* ammonia content giv(*ji is jiiultiplic'd hy 5.15. To illus¬ 
trate, if the analysis shows 7.5 p(‘r cent ammonia, the protein 
])ercentage is 7.5 X 5.15, which is 38.62, or 38.()2 pounds of jjro- 
tein in 100 pounds of cake. If the* analysis is given in terms tif 
nitrogeji content, the jjrotc'in p<*reeiitage is determined hy multi- 
jdying th(^ iiitrogi'n figures hy 6.25. 

Sheets and Thompson^ give tlu* taldc* on pag(i 520 showing 
nutrients in eoiton seed and cottonseed i)roduets. 

Lamborn^® gives the fertilizing constituents of coitons<*ed meal 
as follows: nitrogen, 6.79 p(*r cent; phosphoric acid, 2.88 p(*r 
c(*nt; potash, 1.77 per cent. These; figures arc based on 204 

analyses. 

The annual i)roduction of cottons<*ed m(;al and cake; in the 
United States for the 9-year period 1926-1935 was 2,179,000 tons. 
This represents an enormous value, .rince tlu* average market 
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value of meal is about $30 a ton and has rangod»as high as $07 a 
ton within the past 20 y(‘ars. 

Use of Cottonseed Meal and Cake. —Th(' (‘hiof use of (‘ottou- 
soed nu^al and cake is for feeding live-stock. Because; of their 
riel) prot(;in content, tluy are very nutritious and an; valuable 
f(K>ds if i)roi)(!rly f(-d. The nu;al is used in the; United States 
(‘hiefly, Init for feeding on the; ground or for le(-ding on the range 
wh(*n the wind is blowing the cake is more desirable. Much eak(; 
is used in fon-ign countries. 


TAin.!-; XliVI.-- I^KUCKNTAfiK GomPOSITJON CoTTONSRPU) U'I’S 

(Pounds of nutrients ii^ 100 ^lounds) 


Product 

Water 

Ash 

Cnidc 

pnjteiii 

CarlK)hvdrate.s 

1 

Fat 

(other 

extra(;t) 

FiIut 

Nitro¬ 

gen-fret* 

extract 

Cotton seed ... . 

G.6 

3.7 

21.7 

19.7 

20.9 

21.4 

Cotton s('f‘d meal: 







Choice. 

6.4 

5.9 

43 3 1 

10.0 

25.7 

8 7 

Prune. 

6.0 

6.1 


13 2 

28.5 

0.7 

Good. 

0.5 

5.8 

37 8 

13.0 

30.0 

5.7 

Cold - j)r(‘s.se(] cotton 



1 




K<;('d cake 

0.2 

4.7 

25 S 

24.0 

31.5 

7.8 

Ck)tt.oii seed hulls. .. . 

8.5 

2.4 

2 S 

48.0 

37.4 1 

0.3 


C'OttonsetHl meal is (-specially good for cattle, being (;x(;ell(-nt 
feed for both dairy and beef animals. Best results are obtaim-d 
wiieii the meal is given vith otlu-r feeds, such as corn silage and 
bran, which are not so rich in proteiji. It may be fed to mules in 
limit(;d quantities to good advantage. It may also be f(;d to 
hors(-s, sh(-ep, and hogs if fed cautiously. Meal contains a toxic 
substance, or poison, known as “gossypol.'’ This is injurious to 
all animals if takem in sufficient quantity for a pc-riod of time;, but 
cattle can eat a moderate amount of meal indefiniteiy without 
injury. Othe-r animals are more susceptible; to the injurious 
effects. This is (-specially true of hogs. If meal is f(‘d to thi-m 
for more than 5 or 6 weekvS, harmful results are very likely to 
follow. 
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Cottonsoecl mral M’as formerly used eonsidi'vably as a ferlilizor, 
bill its i)r(*seut value lor feeding; purjioses is such as prac^iically 
to prohil)it sucli use. 

Crude Cottonseed Oil-—Cottoiisc^'d oil ns il flous from the 
press eonlaius some iin])in-itics— wtiivr, a meaJ, allnimeii, 

lr(‘e fatty acids, coloring matter, etc. Most of th('sc in-p.inties 
riiay be <‘liminat(^d or h'ssciu'd by jirojcr mniiagc'imait in the 
cooking ])roc(‘ss and I>y nutans of scdlling tanks or filtration. 
Thv (U)loring mattt^r and free fatly acids can bo nuuoved at the; 
r(‘fin(Ty only. 

('Ottoiise(‘d oil is fluid at ordinaiy tcanpf'ratures, but th(' fatty 
acids reciuire a tcinix'ratim; of 95 to for melting. Thr^ 

fr('(‘zing point is to s(*veral degnrs lower. "W heu llu^ 

frcezing-]K)int tem()er*iUire is n^aclu'd, the stearin in th<‘ oil s<^))- 
aralc's from tin* rc'st. Tljis is lu'lpfnl in c(*rtain manufacturing 
processes Init is not desirabh* wlu'u tlu^ oil is on the way to the 
na'inojy. To avoid this sc])aration, tank cars ari* })rovid('d with 
steam ])ii)es for lieating tlu' oil if nee(*ssary during eold \v<*ather. 

('rude cottonseed tnl is classific'd liy the National C\)(toiisiHsl 
Products Asso<*iation as “Primt^/* “Ihisis Prime/^ 
“Kcddisli Off,” bow Grade," “(k)ld Pr('ss<'d,” and “ Fxlracteil.” 
These different gradt's an* deiined in detail in the book of rules 
issiK^d by the association. Tlu' classes and definitions for tlie 
classes are changc^d sonu^what from time to tim*'. As th'fiiu'd 
at. prescuit, Prinu^ (^rud(‘ C-ottonsei'd Oil must lx* sw(‘et in flavor 
and odor and must ])roduce, wh(*n rtTnu'd, Jh’imo Summer 
Yc‘llow Oil. The other grad(\s mentioned above are of som(»what 
lower value. 


The a\’(‘rage annual production of oil in tlie Unilc'd Stal.(‘s for 
the years 1926-1936, as giv(*n by the U. S. Ih^jiartnumt of Clom- 
nierc(‘, was 1,469,776,000 pounds. Tlie mark(‘t vaiiu^ jier pound 
during the past 10 years has ranged from 3.27 to 8.96 cents. The 
prie<^ recently has been 8 to 10 cents a pound. 

Refined Cottonseed Oil. —Some oil mills have refineries in 
connection with the mill, but, as a rule, the oil is shiiijx'd to 
refineries elsewhere. It is transported in tank cars, 60,000 
pounds making a carload. 

Refined cottonscHxl oil differs from crude oil in that most of 
the free fatty acids, coloring inafttT, and other impuriti(?s have 
been removed from it. In the refining process, tho enuhi oil is 



522 


COTTON 


Cotttm 

fiW'l 


! LiutcrR 


Stuffing material for { 


Batting 

Wadding 

{Pads 
Cushions 
Comforts 
Hors(‘ collars 

[ UpliolstiTy 

Absorbent cotton 

Mixing with shoddy 

Mixing with wool 111 tiat making 

Mixing with lamb's wool for Ueeco-lined underwear 

Felt 

Lamp and candle wicki^ 

Twaie 
Rope 
Carpets 


Low-grade yarns 


I'yroxylin 


Hulls 


Writing iwiiHjr" 

Cellulose Guncotton, nitrocellulose, 
or pyrocellul(«ie 

I Feed 
t Fertilizer 
, Fuel" 

Paeking 

; Household nfeiiHiIs 
13rau—cattle lecd 

( Stuthng for horse enllarfl 
Pj. j lliwis for explosives 
riDtr I ^ -uaed Kiimc as under Lintcrs 

[ Paper sUuik —pressed-pii]KT products 
j I'Vptilizcr 
[ UyestulTH 


Smokeless powder 

f Coating for metals 
Yurnishes • Artifaeial leather 
Waterprooiing 


PlusticB 


Celluloid 
Collodion 
Varnmhm 
Artifieia! silk 
Diotographic 61ins 


Cake uini j Feed fur 
meal 


Flour" 


Cnttle 

l‘oultry'» 

Ilorsi'R and mules 
Swiiie-' 

Sliecj) 

Bread 
Cake 
Cracker 


. Meats 


^ Refined 
nil 


Prime Sum¬ 
mer Yellow 
oil 


Cosmetics 
Bleached or 
deodonzi^d 
oil 

Hydrogen¬ 
ated oil 


Crude oil 


Putty 


I Foots 


OfF-^de 
Summer 
Yellow oil 


Washing 

powder 


Animal compound lard 
Cooking oil 
Salad oil 
Lard suhititiibis 

Synthetic stearin—vegctabkMxmipound 
lard 

(Salad oil 

nil ‘»l‘Ve8 

V\ inter oU . 1^,1^,,,^ sardines 
1 Wmler white oil 
I. Sti‘arin- oleomargarine 
Fmiilsion for mtHhcal purposw 
SulwtituU* for 8w<*et oil 
Dcodorizi*d oil 
Soap 

Miners' oil 

Hydrogenated oil—synthetiesfearin—snap 


Cold- 
pressed oil 


[ Glycerin—nitroglycerin 


Acidulated 1 
foots or 
black 
greaso 

[ Soap 


Fat 
[ acids 


Candle- 

pitch 


Histilled 

fat 

adds 


Stearic arid— 
caiidlcB 

Washing powder 
Soap 

Stearin pitch or 
] cotton oil pitch 


Oleic 

acid 


Soap 
Washing 
owder 
ling ware 


Roofing Composi- 
tar tion roof¬ 
ing 

Linoleums 
InBulftimg matcri- 

Oncloth 
Waterproofing 
Oiieap-paint base 
Cotton n'bbcr 

Hphol- 


Artifical 

leather 


stenog 

Book¬ 

binding 


1 Possible uses to which umall quantities only are devoted. 
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placed in a large iron tank, a solution of caustic soda is poured on 
it, and the two are stirred and mixed by agitator. After they 
are mixed thoroughly, the temperature is raised to 120 to 140°F. 
The impur^ 'cs go to the bottom as si^ttlings. The purified oil 
has a yellow appearance and Ls drawn off. The s('t tlings are sold 
as soap stock. The yellow oil eoiitains some of the causnc staia. 
To free it of this alkali, it is run into a finishing tank, where tin* 
soda is waslu'd out with water. 

Summer Yellow Oil is classified into several different grades: 
Choice Summer Yellow, Prime Summer Yc'llow, G(M>d Off Sum¬ 
mer Y'ellow, Off Summer YelUw, Red<lish Off Summer Yellow, 
etc. The elassification dt'pcmds on the <H>]or, flavor, odor, and 
pere(mtage of fnie fatty acid. 

According to the rales of the Interstate* Cotton S(*(‘d Crushers^ 
Association, Choice SimuiKT Y(*lIow (/ottojisei^dOil mnst lx* sweeU 
in flavor and odor, prime in color, (*l(*ar and brilliant in appear¬ 
ance, and hvv from water and settlings, and sliall contain }iot 
more than oiu'-eiglith of I j)er ci'nt free fatty acid. 

Use of Cottonseed Oil.—^I^arge quaiititi<*s ol eottonscM'd oil 
are mix(*cl wdth animal fats to makt* a lard (H)miH)und which is 
used as a substitutes for hog lard. Miuii is also us(*d in making 
oleomargarine, a butt(^r substitute. Low grad(*s of oil, and bed ter 
grades also if the markc't pric(* of oil is low, are us(‘d in making 
soap. Some oil is mixed with petrohmin to jnuk(* min(*rs’ oil, 
which miners use in their lamps in tin; mine. Some', is us(‘d 
for packing sardines. A considerable (luanlity is us(^d also as a 
table or salad oil. 

Numerous Uses of Cottonseed Products. —The number of us(*s 
to which diff<*r(mt eottonse<*d imxlueis are })ut is now^ l(*gion; 
yet new uses are being discoverf'd yearly. A full <lLseussion of 
this subject would r(Hiuire a voluim*. The outliin^ shown on p. 522 
published by the U. S. ^(‘partinent of Agriculture will give the 
reader some notion of the nuin<‘rous us(‘s. 
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CIIAPTKR XXIII 


USES AND SPINNING QUALITIES OF VARIOUS KINDS 

OF COTTON 

Tho MiI)j(T(. of this ohaptcT is a riithc' (lifficull, one to (Uscush, 
bocaiifio thf'r(> is loiich variaiion in tlu- staple and grades 

used by diffeixait inills in making one kind of goods. Tlx' (piality 
of the good.s made varies eonsiderahly with the grade and the 
staple of the cotton sjmn. Changes in jirice of cotton or in ('co- 
nomic. conditions bring about some changes in ])roducts turned 
out. It is also difficult to gi't ndiahle data on just what is used 
by differiait jiiilLs in maldng theii- products. They fci'l tliat tliis 
information is a trade si'cret and are loath to give it out. Also, 
the methods used in jiractical work are freiiuenlly imjiroved or 
changed. 

How Cotton Yarns Are Measured. —Before cotton fibers can 
be w'oven into cloth, tliey mu.st ))e spun into threads, or yarns, 
far ns differ considerably in size or fini'iiess, the finer grades being 
used in making laces and (hdicate fabrics. The sizii of a yarn is 
indicated or measured liy (;ounts. The count is deti'rmined liy 
the numb(T, or count, of hanks of any jiartieular yam that are 
required to weigh a ])ound. A hank of yarn contains 840 yards. 
'Po illustrate, a yarn designated as 2U’s requin's 20 hanks of 
840 yards each to weigh a ])Ound. The c.ounts range' from I’s to 
200’s in practical work. In rare inst,auc(‘s, thi'y may mn as high 
as 700’s. 

Staple Lengths Used in Making Different Counts of Yam.— 

Howartb,’ on the basis of the size of the yarn, groups yarns into 
five classes: thick, coarse, mi'dium, medium-fine, and fine. Tho 
thick yarns are of counts up to Itl’s. Short-staph'd cottons and 
cotton waste, that is, short fibers combed from longer cottons by 
mill machines, are Uncd chiefly in making the thick yarns. The 
coarse yarns range up to 22’s. Short-staph; variefii's from India 
and ordinary American short-staple uplatuLs an; us(;d in spinning 
these yarns. The medium yams have counts that run up to 46’s, 
and staples from Ij fg fo i ioohes in length are used in making 
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them. Hiosc' conic from Aniorican Bcnrh'rs and Long Staple.^, 
Ujiix^r Egyptians, and similar cottons. The m(Hliuiu-finc yarns 
range aiiproxiinately from 4G’s to 80’s, Egyiitiaii and S(*a Island 
cottons Ixang nsc*d in making tlicrn. The longest and most 
uniform stapk^s grown are used in making th(? fine yarns, wdiose 
(founts rang(; from 8()\s uj> to 4()()\s or liigher. 

Fabrics Made from Different Counts of Yam, —In general, 
c()ars(' falirics arc nuuk^ from the thicker or lu^avier yarns, and 
fiiuT fabrics from tlie higlaT counts. The (juality of clotli dc^sirc'd 
(let(U'min(\s what is to lx; us(h1. Oik; kind of goods may vary 
greatly in quality, ranging from coarse to fine. Som<‘ goods nnule 
from yarns ranging in counts from ]2\s to 20’s arc sheeting, some 
grade's of calico, some dtmu'slic, towx'ling, cords, fuslians, 
corduroys, etc. Shirting and gingham are made' from various 
yarns, tlx* class depemling on tlie fimnif'ss of ilui gotxls \vau(e<l. 
SaUx'iis are mad(^ from yarns ranging from 30’s to 80\s. Mulls 
range from OO’s to lOO's; and cambrics, from 8(>’s to IGO^s. Tlie 
yarns of liighest counis an' usc'd for making lac<'s and llx' finest, 
fabrics. 

Character of Cotton Desired by Spinners. —Although it is true 
that there is gn^at variation in the kind or quality of cotton 
wainted hy different mills on account of tlu'ir varied product \>r 
the many kinds of goods made, there ani certain qualities that 
a.i‘(' generally sought. Those are summarized by Howartld as 
follow's: 


Idrst, and most important of all: The fiI)ors must bo even in length. 

Secondly: The cotton must lie rijx*. 

Thirdly; The grade must ])e even. 

Fourthly; The cotton must l)e as free as possible from dead cotton, 
bearded motes, seed, fibers other than cotton, sand, ii‘on, stones, exces¬ 
sive moisture, and other foreign substances. 

If long-staple and short-sta])le cottons are mixed ami an 
attempt is ma,d(^ to spin the mixture, the long fibers will wrap 
and clog the machines if they are set for the short fibers. If the 
ma('hinos are .set for the long fibers, a part of the short fibers will 
bo discarded as waste; others w'ill ride on the longer fibers with¬ 
out being drafted at all. The result w^ill be an irregular thread 
with thick and thin parts. 

Unripe fibers lack strength and twist. A part of the weak 
fibers are broken in the spinning proce.ss. Some of the piecf\s 
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go into tho, waste; others get rolh^l ti^gi'lher and inak<' neps, or 
knots on the ihrc'ads. Home of llie W(‘ak or nnri])(* pas^ 

through unbroken, but resultant yarn is less strong luraUM' of 
their ])resence, and it is nn)re tliflieull to dy(^ iiniforinly fabrics 
juade from sucli yarns. Jf tla^ filna’s lack (wist, (hey will not 
cling well, and cons<‘(iu<Milly llu^ niachin(\s cannot Ix' run at ma.vi- 
muin s])(*ed. The nnlb\ork('rs will not lx* able to l\u*n out lh(‘ 
usual number of i)i(*cr‘s; so the total output of the* mill will Ix* 
luw(a*(d. 

As a nih*, evcmiu'ss of grade in a loj of col (on is not so important 
as evenness in length of staple or (he njx'iiess of filx rs; yri it is a 
mattiir of considerablf' im])or(ance (o mills that produ(*e yarns 
used in inakii»g a stan<!ar(liz<‘d clotli, a clolh lirnshed in a par¬ 
ticular color, or a cloth that retains the natural color ol (Ik* 
col ton. 

Improvement in Quality of American Upland Cotton.— Vbout 
Jh2(), th(*n* was considcrabi(* complaint fr(tm spinners that Anna- 
iean \iplan<l cott(»n was <lct<'noratiiig. Probably the cliief 
reason for this com])]ain( was to be found in an iri<*r(‘a-s<'d acreag(\ 
in eertain localiti(‘s, of vari(dif‘s with a slaj))c sliorter than 
7.S inch. 

( Siuc(^ 1928, the. U. H. Department of Agricultur<' lias colie(M,<*tl 
and classt^tl cacli y(‘ar lint .-samples from e^’ery baJf* gimnxl by 
liundnxls of gins s(‘attered o\ er tin* C'otlon licit. Thesf* sam])les 
sh<)w a steady impro^'<‘ln(al1 in sta])le l(*ngth 'Talile \L\ Li ). 


XLVL'l SrwiJ-: liKSfiTirs ok Avkuh a.v ('i'i.ani) (%)'rrr»N 
Pitomx’Ki) IN 'iiiK I'Ni'inn Statk-^, 

(percentage of '^I'ot.'il) 
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Ciinn<‘d m the Uiufed Stateb, ]1>28-1U34." isHued l»y Bureau of AKncultural Kronomx#. 
U. S DeT>artnient of Agriculture, Wnaliingion, D. C. 
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''Fhc' production of cotton sliortcr than Js-iiich staple has 
dcfinitf'ly decn'iiscd, holl» in nunib<‘r of halos and in tho propor¬ 
tion that they constiinto of lli(‘ annual crop. Ginniii^s of those 
lengths from the <^ro]) of iy2U ainoun1e<I t(» 2,921,500 bales, or 
20.1 per c(‘iit of tlie total crop, wlaT(*as (»nly 539,] 00 bales of 
these lengths, 4.8 \)or wui of tin* total, was ginned from the 1933 
cro]). Tlie staide has also improv(^d in uniformity because of 
th(' fact that a greater a-cn^agf' of l^etter Imnl varieti(^s with a 
more uniform staple is iioav ]>roduc(Ml, and mon^ uniform cotton 
is b(hng grown in the num(‘rous oiie-vari(*ty coinmunitk's that 
have l)e(‘n established. 


9’'he grad^^s of cotton obtainerl in diffm-ent 3 ^('ars vari(‘s con- 
isiderably in th<»se y(\*irs, tlu^ vai’intion d(*])ending on the WT'ather 
])revairuig during harvest season, l)ut tluTe has Ix'Oii sonu^ 
im])rovemeut in grade. This is reflected in the inen'ase in the 
amount of ttmderable cotton prodin'ed, During n'cent yc'ars, 
c‘onsi(leral>le atteniioti has be(‘U giv(‘n to conditio7iing and drying 
cotton Ixtore ginning and to tlu* regulating of gins. All of this 
iiu])roves tiie (piality of tho cotton ginned. 

A numbm* of other cotton-growing connt^i(^s of th(» world are 
making an <tTort to imi)rovo the (piality of their cotton by 
trying to brec^d or to introduce b(itter varieties and to do lietter 


ginning. 

Spinning Quality of Cotton in Relation to Seed Purity and 
Care of Seed Stocks. —Moore and Stutts,^- of North (Carolina, 
nuul(' a study of the effect of can; of seed sto(;k of cotton vari(*ties 
on Iluar s])iniuiig qualities. Cotton from plants grown from 
rcgist('r(*d sei^d direct from the bieed(‘r was com]>ar(^d with that 
from plants grown from s<‘(hI om* to siweral yc'ars n^moved from 
the breedc'r and liandled in various w'ays, some of wliieh p(^r- 
niit.ted a eonsid(*rahle degnn; of mixing. The. combcxl samples 
of s(M‘d cotton from jiure and rnixisl s(M‘d shownxl considerable 
diff<Toncc in variabilily of stai)l(‘ hnigth, and these differences 
showed a correlation witli j^ani stnuigth. Cotton from registered 
seed made the strongest yarns in all counts. Yarns spun from 
cottons grown from mixcnl s('ed gave th<' lowM\st bn^aking strength; 
they were 12 to 13.5 per cent w'('aker than the same counts spun 
from registered seed of tho same variety. 

Spinning Qualities of Snapped Cotton as Compared with Those 
of Picked Cotton. —Tests w ere made by Willis^'* on cottons grown 
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in Texas and Oklahoma as to the effect on spinning value of the 
two different methods of liarvesting cotton. The picked cotton 
and the snapped cotton used for coin])arison W(*r(* in each instance 
of the same variety, grown in the sunic^ fu'ld and harvested on tin'. 
sfim(' day. 

The test indicated that snapping Iowcts tlu' classing ahout two 
grades; that th(*ro is an incr(‘as(‘ in wast(\ as is usual f(;r lower 
grades; that tluTo is no ai)pr(H'ial>l(‘ (liffenaicc^ in tin* stn'iigtli 
of the yarns spun from ])ick(‘d and sna])j)ed cotton of tin* same 
vari(‘ty grown under the same coiidilicms; that thme is no signifi¬ 
cant difference in llu' unift>rmity (^f the yarns sj)un from pickt'd 
and snap])(Hl (cotton. Ih'sults ol)tained in tli<‘ two staic'S were 
very similar, exe('])t. that yarns s])nn IVom sna])])ed cotton fr()m 
one section of the "I'exas tot tic'ld appt'an^d to he consisl.(‘ntIy 
somewhat weaker than tlios(^ from })ick<‘d cotton from this s(‘c- 
tion of the field. 

Comparative Waste> Tensile Strength, and Bleaching Qualities 
of Cotton Belonging to Different Grades of Upland White Cotton. 

Derail and Taylor**^ niad(‘ nuinufacluring tests of cot-ton repn'- 
H(!nting Middling Fair, Good Middling, Middling, Low Middling, 
and Good Ordinary of t he Official Gotton St aiulards to <let-ennine 
the relative valiums of the difft^n'iit grades. Cotton from 109 
bal(\s collected from different jiarts of the Ck>(ton Belt was 
tested Loth in a cotton mill and in a textihi school. By this 
means, comparison was made of the spinning (pialith's of cotton 
from different sections of the Cfitt.on Ihdt. It Wiis found in 
th<^ mill tests that the p(‘rcentage of isnalnned visilde and 
invisihle waste of cotton from (‘ast of the Mississij)pi River ranged 
from 8.63 for Middling Fair grade to 15.64 for G(»(k 1 Ordinary. 
The waste from th(j int<Tmediate gmd(\s was iutennediat<*., as 
may be seen from Table XLVTI. Tli(‘ cotton grown of the 
Mississipin River was about 1 per cent more wasty than tlui other. 
The strength of tlie yarns of the eastern cotton was found to 
decrease from 74.6 pounds per skein for Middling Fair grade to 
68.0 pounds for Good ()^dina^}^ The w estern cotton was slightly 
stronger, ranging from 83.9 to 74.t) pounds pcir skein. 

After allowaucx^ has bec*u made for differemee in moisture condi¬ 
tions pn^vailing where tlie tests w<Te, mad(% the results from the 
textile-school tests agreed very closely with thuw^ from the mill 
tests. 
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Bloachinj^ tests madci by D(‘:ui and Taylor- sliowod that goods 
made from Middling Fair and Good Middling grades, whcm 

TaBLK Xl.VIl,-(lOMBiNED VlSIHLK- A.VD 1 .WISIBLE-WASTE rEKCKNTACiES 

Ob ' l''ivK Ghades ok Hotii Eastern I’i'eand and Westeun 

Upland Cotton (Mill Tests) 

(t’roiB D(Nm iiiid Tavlorj 


Middlint? Good Low 

MuldlmK 


Good 


I'M-ir Muldling 


Middling Ordinary 


Eastern Ujdand.... 8 Od 

W(‘sterii 1’pland... S 22 


8.75 10.(U) 12 22 15 *U 

9 35 11.47 13 37 1(189 


Tajo.e 


X LV11 I. ( ‘oM PAUA riVE 

TNh’nds j'Eu Skein 
(rroni 


Tensile SruKNMrriL tie 22’s 
OK 120 V.\ui)S (^Mill Tests) 

I )i'Mn and 'l’a\ lor) 


Yarns in 


Middling 

Fail 


Good . ... Low' Good 

Middling ‘ Middling Ordinary 


Kaalem U])liind 
\V(‘st(‘rn Upland 


74 i\ 
S3 9 


74.5 
81 4 


72 5 
80 9 


71 .5 
71 1 


OS 0 
74 0 


bleaelnul nndiT the same conditions, W(‘re pnicti<‘ally hleiilical 
in color. The goods from Middling wen; not so pure white* as 
those from Middling Fair and Good Middling, but for commercial 
purposes the results were satisfactory. The goods from Low 
Middling appeared to have a slightly slaty color wluai closely 
compared with the other grades, while; the goods maele from Gooel 
Ordinary were easily distinguished by a slaty, bluish cast when 
eomi)ar(;d with goods made from a higher grade. 

As a conclusion of tlu;ir results, Dean anel Taylor- say: 


The tests based on the Official Cotton Standards of the United States 
show that, after making allowances for the losses due to the cleaning 
processes, there is comparatively little difference between the grades 
aliovc and those below Middling in the price paid by the manufacturer 
for each pound of the usable cotton obtained from bales of the different 
grades, but there is a difference in the intrinsic value per pound of the 
manufactured product. Accordingly, on the basis of quotations and 
values at the time of the tests, the inducement in the price paid to the 
farmer for the production of high-grade cotton was not commensurate 
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with the greater value to the uianufaetiiriT of the product derived from 
such cotton. 


Waste, Tensile Strength, Bleaching and Dyeing Properties of 
Cottons Belonging to Different Grades of Upland Tinged and 
Stained Cotton-~]Mc‘M(l()\Ys and Bhiir* r('i)ort results of U'stH 
made to determine th(‘ relative valiK's of tln^ following giMd(‘s of 
cotton: Low Middling, (lood ^Middling ^'(*llo\v-Ting(ul, iSIiddling 
Y(‘llo\v-Tinged, Low Mi<l<lling Y(‘llow-3'ing(vl, Good Middling 
\ (dlow-Stained, IVliddling Yc'llow-Staiiu'd, Good Middling Hhuv 
Stained, and Middling lilue-Stained.* 'riie, cotton was honght 
througliout tli<* Cotton B(‘U by (*xp(‘rt- cotton classtas coniu'ctc'd 
with ili<‘ Bureau of Markeds and, in the tests, was subje'clt'd to the* 
same meehanical eonditions. 


])<*rceii1ages of visible 
wen* as follows: 


waste* made* by th<‘ difT(*n‘nt grades 


C«rsi(l(' 


YclUi Hhic- 

'riag(*(l I I Staine'd 


Good Middling 

Middling. 

Low Middling 


70! 0 So 7 24 

K 21 10 7r» , U> 24 

S 2:J 11 00 


From th(i foregoing jiercenlages of waste it aj)]K*ars that, tlu^ 
waste follows tin* grade of cotton. 

Tlio Middling Yellow-Stained and l.ovv Middling Yellow-TingiM 
gav(‘ off considerabh* fly. Tli(*se grades wt'n; followc'd in ordfT by 
Good Middling Y(‘llow-Stained, Mhldling Blm*-Staiiu‘d, and 
Middling Yellow-Tinged. The other tlin*.e grades gave* off the 
usual amount of fly. 

The breaking strength, in pounds fxT skein of 120 yards of 
22’s yaim spun from the* diffenait grade's, was as follows: 


1 

^'ellow- 

^'eliow- 

Blue- 

Grade 

Wlule i Tinged, 

Stairu‘<i, 

Stainiid, 


’ pounds 

I pounds 

, pounds 


Good Middling.. 
Middling .. 

Low Middling. 


So 7 S7 2 76 6 

HS.rj 82.9 70.5 

SI.3 81.2 


” Some cliangca have boon made in the Otheinl StuudunlH binec this 
resoaroh was conducted. See p. 410 for grades now recognized. 
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The results given show that the highest grade did not always 
give the strongest yarn. 

The hleaehing and dyeing tests showed that Low Middling, 
Good Middling Yellow-Tinged, andGood Middling Yellow-Staine<l 
could b(^ bleached satisfactorily for white yarns. Tiu^ Middling 
Yellow-Ting('d and J^ow Aliddling Yellow-Tinged when bleached 
can be us(^d for dyi'iug both liglit and dark shades. The Good 
Middling Blue-Stained and Middling Blue-StauK^d can be 
bleaelu^d satisfact.orily for flyeiug dark shad(\s only. 

The tensih^-strength tests of singles strands sliowed that 
the bleacdiing and dyeing processes did nut inatt^ially affect the; 
strcMigth of t.h(? yarn, as shown l)y the avc^agf^ t>f all Iv.sis. The 
av(T!ig(' strength of the gray yarn was 10.73 ouinies; bleached, 
11.05 ounces; ])ink, 10.83 oune(\s; )>lu(‘, 10.00 ounces. 

Comparative Spinning Values of Certain Varieties of Long- 
staple Upland Cotton. —Many sjunners and cotton-mill men have 
h(‘ld to the beli(»f that loiig-slaph' cuttoji grown in tli(‘ Mississip[>i 
Dc'lta was superior in si)inuiiig qualitu's to long-sta])1o eottou 
grown on the uplands of the eastern stales. Expe^riments carri(‘d 
on by Taylor and Sherman of the U. S. Department of Agricul¬ 
ture to determine wladher or not th(\se views were Wf'll founded 
sliowed that W(d)ber, L(*wis, and Columbia, when grown in tlu^ 
Southeast, were no more wasty than average Delia cottons but 
that they had less strength. The three varieties just mentioiUHl, 
however, were grown from w(‘]l-brcd seed, Imt the Delta cotton 
used was a niixtun* of hve. bales from different sonnies in the 
Dc'lta and was all grown from unselected seed. This doubtless 
favored the eastern-grown varietic's. 


Tablr XLIX.— Sthkncitu of Cakdkd ant> C’ombed Yakns 


Variety 


Gra<lc 



C-M rderl 
yarn 


Oomhe< 

yarn 


Durango. j Ci.M, | l?if) 24 03 33 07 

Columbia. j S. (5. M. IHq 25.56 34.50 

Lewis. ’ Cl. M. 34.93 41.92 

Webber No. I. M. 1?, g 25.88 32.12 

Webber No. II. M. 1?16 26.13 33.47 

Delta. Blended 

grades V4 32.98 42.05 
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Table XLIX lists the varieties used iu I iie test,s iuad(' by Taylor 
and Sherman’* iuul gives their s1a)))e length, th(' grad(' of each 
used, and tli(^ bn^aking stnaigth in jHmiids ])er sk<‘iii of e;jrd(‘d 
yarns and of comlx'd yarns n^sulting from the 13 to 15 [xt cent 
comber settings. 

R. W. Boys of the Frit Ali)aea Mills, Il()Iyok<\ M ass., nuH)rts 
a waste of 18 to 20 pcu* e(m1' for (‘ard(xl cotton and 30 to 35 peT 
cent for combed. Strict .Middling, I‘h int^li full, J)elfos cotton 
grown in the Mississipjh ])(*lta wns ns(xl. 

Comparative Spinning Values of Certain Prominent Varieties 
with a Staple Inches in Length.—Work (*arri(Ml on by 

Aleadows and Blair^ in 1022 gnvc (n'idcnce to tlu' cflcct that 
several wc^ll-bred strains of 1 ‘ in-inch (‘otton i)ossess(Hl (|ualities 
that made them inon^ attractive to spinners than cotton of that 
length from “North Ch^orgia/' a iv'gion with at» estat)lisIicMl r(‘pu- 
tation for good cott-on of such a length. Th(‘ followitig siimniary 
by iMeadoAvs and Blair givf's iu bric'f tlie results from their 
cxpcTiment: 


The cottons tested \vf!re from tlx^ croj) of 1021, and i.onsisUMi of tlx; 
fiber of the following varieties: Acala, Lone Star, Mexican Big Boll, 
Il<.>wden, and of typical cotton of tla.* kind etnuuKTcially known as 
“Nortli (kiorgia.” The Aivila was grown in Alaliarna, the Jxirie Star, 
Mexican liig Boll, and liowden were grown at ditTeront points in Nrirtli 
Carolina, and the ty])ical North (leorgia cotton was grown in “North 
Georgia.” 

The grades, lengths of stnjik', ])ercentages of visible waste;, stmuglhs 
of the yarns, and ]K;r(;entages of average* de\datif>n or irnigularity of 
the sizings and strengths, as shown iu Table Ij, indicate that for liard- 
twist(;d or warp yarns the varieties tested if placed in order of their 
merit and attractiven<;ss from a sjanner’s viewjx>int would fall in the 
following rank: 


1 . 

2 . 

3. 


lAcala * 

(Mexican Big Boll ^^****^ 

S TyoneStar/ , 

H«wd..n 

T 5 ’'pi<;al “North (kx»rgia.” 


Willis and McNamara'^ grow t«'Voral of tl»o loading Toxaa 
variotios iu adjaoont four-row jdots in fioUla at four diff<!roiit 
places in Texas for a li-yoar jx-riod and made sj>innitig t(!Hts of 
tbe cotton produccii. Tlio object of the experiment was to deter- 
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mine just how much difference there is between thci spinning 
(pialities of different varieties when grown under identical or 
very nearly identical conditions. The following different varie¬ 
ties, list(‘d in the ordcii* of bre^aking strength of their yarns, the 
strongest IxMUg first, wen^ used: Acala, Kekchi, Lone Star, 
Mf'baiK*, Rowdon, “Hoground,"' and Kasch. These covered fairly 
well tin; range of tlu; principal vari(‘tal typos grown in Texas. 


TaBLK li.—dRADES, LkNCTIIS OF STAPLES, PEKf’ENTAdB OF VlSIBl,K WastK 
StHKNOTIIS ok the YaUN, and PRId'KNTAiJES OF AvEKA<JB 
Deviation of the Sizin(js and STHEN<rnis of the Yarn 



Acala 

lione 
Sta r 

M(*xican 
liig Boll 

1 

Ilowden 

Typical 

North 

Georgia” 

GnuUi. 1 

Mid. 

S. M. 

G. M. 

G. M. 

S. M. 

lifiHKth of staple, inches . . . 

1 * 1 (i 

)M« 

1 full 

iho 

I'fr. 

of visible, wjiste 

8.2H 

7 54 

6.71 

5.97 

6 29 

Strengih 4)f yarn, in pounds 
])(‘r skein of 120 yards' 



1 



2S’s. ... 

70 5 

(»2 5 

(i7 2 

63.5 

56.4 


i 4<) 0 

44 4 

! 47 3 

43 7 

40 1 

44’s. 

1 as .2 

3:i 5 

:{4.4 

33 0 

2.5 6 

PercenUige of iiv(‘nig(‘ devia¬ 
tion or irregiilaiTtv of 
sizing of the yarn: 

1 

1 



1 

1 

I 

2S’s. 

2.02 

2 02 

2.11 

2.01 

1 94 

;uvs . 

2 (Ml 

2 00 

2 18 

1 

1 79 

2 10 

44 s 

; 2 40 

1 H7 

2 1() 

2.17 

1 81 

PiTcentape of average dc'via- 
tion or irregularity of 
strength of the yarn; 

2S*8 . ... ... 

1 

1 

1 

1 

4 54 

1 

j 

; 3 72 

1 

t 

4 72 

4.72 

3.74 

ao’s 

! 4 51| :i.S6 

5 09 

3 98 

3.86 

44's . . .. . 

' 4 . 58 

1 

1 5 3G 

5.27 

5.70 

6.29 


It was noted that there was a difference both in waste content 
and in striuigth of yarn spun from a particular vari(‘ty when 
grown in different crop seasoiLs and when grown in different 
parts of an oxperieinental field the same year, although the soil 
of the field used was apparently uniform. Kasch, Mebane, 
Lone Star, Acala, and Kekchi ranked in lint percentage in the 
order listed. Their rank in staple length and yam strength was 
in reverse order, except that Acala ranked first in strength. No 
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significant diffemicc in tlio yarn spun from tlio sov(*ral viiriotios 
was evident. 

Comparative Spinning Qualities of Sea Island, Meade, 
Egyptian, and American-Egyptian Cottons.— Within bust 

<lecade or two^ Aiuorieiin-s^rown J0gyj)1ian cotton has c<>in(‘ to b(' 
a connnodity of commercial im])ortanc(\ A consi(h‘-j,l)l( 
quantity of this cotton is grown, luid there is need for it to (like 
the place of Sea Islaiul, whi(‘h can no longer ])e grown prolitahly 
on account of the boll wtMwil. iM(‘u(l(s a long-staple upland 
variety which was introduc(‘d in the Sea Island district lo tak(‘ 
the plac(i of Sea Island, has not becui groAvii (‘xt(aisiv(‘ly. It has 
a stajdo similar to Sea Island hot apparently is not so profitable 
in regions with heavy boll-wi'cvil infestation as an* short-sta])l(' 
varieties. 

Several tivsts of the spinning (jualities of the three cottons 
mentioiicd above and of Egyptian cotton have b(H*n made U> 
how they rank com])arati^Tly and to h^arn whet h(»r or not valiums 
placed on them were in aeeordanei* with tlu'ir n^al nnaits. Taylor 
and Dean® found that the relative Avast<‘ in tlu* manniaeturing 
])roc(*sses of tlui four grades of Arizona-Egyi)iiau ctdlon iostt'd 
was as follows: Plxti'a, 17.09 per c('nt; Choice, 18.56 pt^r cent; 
Standanl, 20 per cimt; ]M('diuin, 20.90 ])er cent. Tla^ four grad(‘s 
of Arizona-h^gyptian wen*, Avith respect to grades, proi)orlionate]y 
loss wasteful than tlu; S(ja Island in their tests, ami tlie S(‘a Island 
■v^'as proportionately less Avasbdul than lh(‘ inij»ort(‘d Egyptian 
cotton used. I'liere seeuned to bf^ no relation between tin* j)rice 
values put on the different kinds of cotton and the pcTcentage of 
waste in the mamifacturiug proeess(»s. Arizona-Egyptian, which 
was considered as luiving the lowest couiiuercial valu(i, W'as found 
to bo the least AViisteful. 

Taylor and Dean® found no >signifi(^ant relationship bedAveen 
tensile strength and grade in the different grades of Arizoiia- 
Egyptiau cotton. The difference in the tensile strengths of the 
three cottons, Sea Island, Egyptian, and Arizona-Egyptiuii, Avas 
slight. On the Avhole, Egyptian Sak(dlaridis averaged slightly 
.stronger, but Sea Island excelle<l in st.naigtl) of fine yarns. 

In respect to tlie bleacliing and dyeing propi^rties of the cottons 
under iiiA^estigation, Taylor and I)<!an® say: 

The laboratory test indicated that, after bleaching, dyeing, and mer¬ 
cerizing, the Arizona-Egyptian and the Sea Island cottons Avere practi- 
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ciilly equal to each other and were nliglitly superior to the Sakellaridis in 
their ]>leac]ung and mercerizing ])roperties; tliat they wore fully equal to 
each other in dyeing pro])crties; and in tensile strength the advantage 
was slightly in fai'or of tlie Hea Island and Sakellaridis. The finished 
gray and mercerized yarns were conii)arativcly equal in luster; however, 
the yellow color Was a little more evident in the Arizoiia-lCgjq)tiaii than 
in the Sakellaridis, which, in turn, was somewhat more yellow than the 
Sea Ish'md. The dilforence in color was more apparent between the 



Fig. 120. —Comparison of the prices ol raw cotton, waste discardofl in the 
manufurtunnK i)rorosseH. and the tensile stronj^fh of the yarn in pounds per skem 
of 120 yards each for Anzoiia-Kcyplian, Sea Island, and Snkellandis E|u:ypfian 
cottons. (The fiKurea at tlio left indicate the cents per pound for the price, 
porcentaKe for the waste, and pounds per skein for the breaking strength.) 
(After Taylor and Deun.) 


Arizona and the Sakellaridis than between the Sea Island and 
Sakellaridis. 

Figure 126 from Taylor atid Dean** sliows gra[)lii(‘ally the 
comparativt' prices of tlu^ three kinds of cotton mentioned above, 
I>ercentages of wast.<^ disearded in the manufacturing pnicess, 
and the tensile strength of the yarn made from them. Eqniva- 
hmt grachks are platted side by side. The figures on the left-hand 
margin indicate cents per pound for the price, percentage for the 
waste, and pounds per skein for the breaking strength. Number 
80’s yarn was use'd in the comparison. 

Tests inadi^ by Aleadows and Blair^ on the comparative 
spinning values of Meade and Sea Island cottons showed that, on 
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an average of rc^siilts from three seasons, tl)(' Meade cotton wius 
3.5 per c.crit more ^vastefnl than Stai Island. In tin' H-yc^ir iuaT- 
age, Sea Island showcil a hnaiking str(’ny;th 17.2 juiunds greattn* 
than M(‘ade Mdien 2.‘Vs yarns wen* ('Ojn])an'd and I.tiS pounds 
great<n' \\ lOO^s W(T(^ coinpan'd. The grad(*s used Avere almost 
the same, and the sta])l(‘ length used ^vas all exc(^|>( out' h't of 
1^1 (i Meade. 

Effect of Bale Compression on Spinning Qualities.— ^liich 

of t\\v cotton filxT usc'd in jnaking clotli is compr(*ssed to mak(‘ 
high-d(*nsity l)ales Ix'fore it is used, in oni(*r to (*com>iuiz(* spa(*(* 
1 !) boxcars, warehouse's, etc. Tlie (jueslion oflen arises as (o 
wlu'ther or not. the extra comj)n'ssion that the lint in the l.>al(\s 
i-ec('ives nnluces its spinning value. 

Spinning t(‘sts were made by M(‘adows and Blair''^ to seenre 
information on t h(‘ cjiiest ion iust ment it>n(‘d. (k>t Ion from (1(‘Ve- 
land, Itowden. I)(‘!ta, and \Vebh(T-1i) A ant'ties was \isetl asi^xam- 
pl(‘s of the <liff(‘rent typ(‘s of eo<t<tn with staples, rc'sjx'ctively, of 
1 ’k» iAiid 1^ 1 indies, bint was taken fnnn tli(‘ n*giilar 
uneoiupressixl, or *^flat/^ bal(‘, as it is callixl; from si-.uulanl or 
railroad conijm^ssed l)al(‘s with a density langiiig from 22 to 2S 
pounds jx‘r eubic f<x)i; from liigli-deiisily bale^^ ||ie density rang¬ 
ing from 28 to 40 ])ounds per eiibie foot ; from high-density bales 
that w’en; wc^t when eomj)ressed {'fn)m two of the VMri(*ii(*s); and 
from a round liale (for oiu* vari<‘ty). 

All the tests made shoAvcxl that compressing cotton to standard 
or high density when dry is not injurious to its sjnnning value 
but that compressing it to liigli tkmsity wlx'U wet may iii(T('a.sc 
the percentage of waste, (»r it may (h‘cr(‘as(* the stnmgih of the 
yarn, or it may both decreiise tlic strenglh ami incrf'ast^ wiist*'. 
It W'as found that compressing cotton into a round bale with a 
hard core reduced the strerngth of yarn about 7 per (unit. 

Effect of Fumigation with Hydrocyanic Acid Gas on the 
Spinning Qualities of Cotton. —Spinning and dyeing cx|j('riments 
were carried on liy Dean^ with Egy|)tian, Peru\'ian, and Chinese 
cottons that had been sabjtrted to tlx* fumes of hydrocyanic acid 
gas. Some of the samples wt'n* subjtxUiul to tlie gas for 30 min¬ 
utes to an hour from ouc to five fiims. 1 he volume of gas tluit 
pen(*trateil some of the bales w'as Uni times as gnrat as is ordinarily 
us<‘d in fumigating cotton. 

As a result of the tests, Dean* says; 
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These tests indicate that the fumigation of cotton with hydrocyanic 
acid gas does not affect, to any material extent, the percentage of waste, 
sj)inning qualities, tensile strength, bleaching, dyeing, or mercerizing 
])ro{>erties of the cotton. 


Special Value of Egyptian and Peruvian Cottons to American 
Spinner. —^VJthough Anioriea exports annually several million 
l)a.l(^s of cotton, she imports (»aeli year about a quarter million 
l)al(^s. The imported cottons are chiefly Egyptian ami Ponivian 
and inferior cottons from China and India. 

'Jdie Egyptian cotton is especially good for making sewing 
tliread, fine underwcvir, hosiery, etc., and for goods n^quiring a 
smooth finish or a high luster. Sinee it has a good lustcT, it is 
used to mix with silk in the mamifacturc of eertuin silk goods. 
It is also usc^d (‘xtensively in the mamifaeture of nuTecTized goods. 

Aluch of the Peruvian cotton imported into this country is th(i 

rough P(»ruvian,” a eotton with a stiff, rough fiber which resem¬ 
bles wool. This is us(‘d ])y manufaeturers of woolen goods to 
mix with wool in making mixed or shoddy Avookui goods, uiider- 
W'(‘ar, hosiery, etc. None of the American cottons is so W(dl 
suited to this ])urpos('. 

Utilization of Cotton Waste from Spinning Mills. — Cotton 
wa.st(^ from sjnnning mills consists i)rincij)ally of sliort filxTs that 
have lu^en r(^j(*cted by machim's in the proci^ss of eomhing and 
carding; and also floor swivpings, odds and (aids from Avi^aving, 
and various scraps. 

A(*cording to the estimate liy Lomax,25 per cent of the raw 
eotton that enters spinning and wi^aving mills in England is resold 
in the form of cotton wast(^ as a by-product. This gives some 
id(^a of the quantity of wiiste produced in cotton mills. 

Th(^ better grades of waste are used in making quilts, blankets 
domestic, sheets, towels, and flannelettes. The flat cylinder 
stri{)s made in the process of carding are frequently used as 
raw material for products in whicli strength is required, such as 
warps, twine, ropes, and nets. I^argi^ quantities of strips 
from Egyptian cotton are mixinl wth wool, on account of the 
strength of their fibers, and used in making mixed woolen goods. 
Ijower qualities of waste are used in making sponge cloth, carpet 
yarns, and low-quality mixed woolen goods. Floor sweepings 
and fibers unfit for spinning are bleached and used in making 
guncotton, cellulose, and artificial silk. Thready material that 
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cannot bo broken up or spun again is made into oloaning waste* for 
engines and maohiiu's. 

Use of Linters. —Cotton lintors have a variety of uses oth(*r 
than for spinning purposes. The reader is r(*lerred to Chap. 
XXII for further discussion. In cotton mills, linters are mixed 
with Iambus wool in making fleecei-liiK'd underwear and are >e:{'d 
in making low-grade yams for lampuicks and candlcwicks, 
twine, carpets, and rope. 
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CHAPTER XXIV 


MAKING COTTON CLOTH 


It does not fall within tin' provinci’ of this te'xt to treat in detail 
th(“ many jduises of the eotton-Jiianufaeturing industry. That is 
a ]arp,(; subject witliin itself, and the student siH-kiu}*; d('tails 
may find special works on the subject or on its different phases 
which will give him the dcisired information. The aim Ik'H' is 
to true*' cotton from t,he field to its finisiK'd product, and const'- 
qiK'utly the discussion wall not be complete unli'ss some mention 
is made of spinninj^, weaviuj^, and other manufacturhi}!; proc¬ 
esses. Information on these subjects should be of sonu intcn'.st 
and valu(! to cotton growers, many of wlioin hav<! luwer been 
inside a cotton mill and hav’c but a vagiu’! notion of what takes 
place within its walls. 

History of Cotton Manufacturing.—When cotton fibc-r w'as 
first u.s('d in making cotton cloth is not definitely known, although 
it is certain that it was used in India prior to the Christian era. 
At that early date', a jmmitive distaff w'as e'mple)ye'il in spinning, 
and the loom w'as little more than a few sticks or reeds. Many 
centuries elai)scd before the cotton plant or cotton manufac¬ 
tures were introduced in Europe. According to Handy,* the 
first authc'iitic record of the making of cotton cloth in England 
was in 1641. The industry grew slowly. Raw' material was 
scarce', and the macliinery used in spinning and we'aving was 
crude'. Because of the influence of people interested in the wool 
indeistiy or the manufacture of woolen goods, laws were passed 
prohibiting the wearing of cotton goods, and a fine w as imposed 
on anyone who should weiave or sell a piece of calico. This, 
of course, retarded the advancement of the cottou-wea\Tng indus- 
try in England but could not keep it down. Spinning and w'eav- 
ing w'ere at first dom^ in the home, and the worker came to have 
the idea that, if improv('d machinerj', wdiich turned out a greater 
amount of goods, should he introduced, not so many people 
would be needed to make the required amount of goods and some 
would be deprived of work. Consequently, the workers were 
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opposed to new inventions and did evc^rythinp; possible to previ'iit 
their introduction. But sevtTal of the iinentors \vork(^d with 
the spirit of martyrs. Gradually, lla^ unuinoes w'(*re improved 
until th('y beeaiiH' r(*al nKHimnical wondc'rs. If is almost Ix'yond 
b(iiet that machines, with almost no assistane(^ by man, can 
the tangk'd mass oi cotton libers ami proiluc(" th(‘ fim\ evenly 
w oven cotton fabrics. 

Until the latter })art of the (ightcMUith century, spiuniiig W'ius 
done with the distaff or spinning wheel, and the weaving on hand 
looms. In America, tliese inachiiu's waa'c' in use in liomes all 
over the eountry jn-ior to the American Revolution, and in lh<‘ 
southiTn states they Aver(‘ ns(Hl considerably latta- - own after 
eotton mills were well (established. Wonuen and ehildr<en did 
the spinning and Aveaving. A g(euera(iou or so ago, spinning 
Avheels AV(Te f r<‘<juentl3^ seen ston'd in the at t ics of Ikhisi's in Amer¬ 
ica. The Avrit(T reimanbt'rs luiA'ing s('en, Avlien a boy, one that 
his graiidmothfT had. 

Inventions in England.—Kngland ('arly took an actiAi' interest 
in the tc'xtile industry. Ih'iiig a (‘onuiKTcial eountry, merehants 
foTiiid a sal(' for mneii cotton goods, and a demand was 

created, greatc'r, in fact, than could Ik' met. ('asily Avit-h tlu' ('((ui]>- 
ment at hand. Tlu' lu*acy dcunand stimulated inventors in an 
(‘ndeavor to dcA’isc' nia('lnji('s I hat would turn out goods inun' 
vapid]3^ SoA’erai imj)ortant inv('iitions wwo t.lie result. 

I'he first in this s('ri(‘s Avas (iu' fly shuttk' inv(m(.ed ])y John 
Kay in 1788. Vvnyr to his inviuition. the shutih' av;is thrown 
back and forth across the looju by haJid. Tlie lU'W eontrivajice 
moved it back and forth hy meehanical m<‘ans and inone rai>idly. 
"fhis inv<mtiou imiiroA^'d tht* efficiency of the loom gn'ally, l)ut it 
brought tlu' inventor no T’(*war(l. In laet, it brought, him into 
disfavor, and wanuuTs own llireatened life. Manufacturers 
made us(' of his invc'niion l)ut ndused to n'luuiu'rate him, and ho 
died in poverty. 

Th(' Kuee(\ss of the loom improveimuit just irn'iitioned indiuM^d 
oth(Ts of iinu'utive mind to study s]nnning machines and led to 
tlie inA^ention of James Hargreaves s ‘‘spinning jenny ’ in J7t)7. 
The first spinning jf'iiny made contairif'd S spindles, but thf‘ 
number Avas lat('r incn'iisful to 80. This was a hig improve¬ 
ment ov(T the one spiudh* of the former spinning w'hof'l. Its 
use alarmed mughboring spinners, Avho broke into Hargreaves's 
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house and destroyed his machine. He later rebuilt the mactiine 
and had it paU^nted but nevc^r succ(^edod in getting just returns 
from his invention. He di(‘d in comparative poverty. 

Richard Arkwright in 1767 improved th(' rollers for drawing 
out cotton strands, or slivcT, in the spinning oi)erati()n. Tlie idc^a 
was originated by .)ol\n C. Wyatt about 1730, ))iit it was not put 
into successful operation. Arkwright was more succt'ssful in a 
Inisiness way than th(' ])r(wious inv(*ntors inentioiuHl. He 
amassed a fortiuu' and in 1786 w^as knighted by King George^ III. 

Samuel Crom])ton in 1779 made an improved siunning machine 
which Avould sjnn fine yams. 'Jins w^as knoAvn as the “mule” 
spinning jenny, so called bc'cause it was a sort of cross bi'tw^^m 
Arkw'riglit's machine and Hargreaves’s jenny. This machiiui 
brought cotton-spinning machiiu'iy to a high staff* of ])erf(H*tion. 
The n(*xt marked im])r()V(‘nient in textik' machinery was tin* 
iimmtioii of a powder loom l>y JOdmund CW*t\vrigIit in 1785-1787. 

Cotton Mills.—With tlu* development and imj)rovcment of 
j>ower-driv<M» ma(‘hinery for spinning ami weaving eam(* other 
changes. Wluai tlie work w'as done by hand, or wdth simple 
maehines run by hand, it was dom* in the home. But with the 
invfmtion of power jiiaehinery it was niov(‘d to factorif^s. Th(*se 
wen* small at first, of e.ourse, but were the l>(*ginning of our mod(*rn 
factories. The first mills wen* locat<*d on streams when* the 
advantage of watcT i)Ower could lx* secun*d. 

Tin* first cotton mill in tin* Unit(*(l States was erected at B(*v(*rly, 
Mass., in 1787. Several otlH*rs Avere (*stal)lished within the next 
few y(*ars, but i)rogn*ss W'as slow^ for sevf'ral y(*ars. With 
the invention of Whitney’s cotton gin in 1793, Low'd]’s powa*r 
loom in 1814, and tlic ring sj>indk* in 1830 came consick'rabk^ 
improveimuit. 

Taulb LI.— iNrrtK.-vsK in Cotton SriNai^ws in tiik rNTTKX) 8 tatk.s 


Y(*ar 



1S20 

1825 

1831 

1840 

1850 


Nunihor s])ni<lU's 


4,500 
87,000 
220.000 
820.000 
1,200,000 
2,300,000 
3,600,000 


Year 



1880 

1890 

H)00 

1910 



Nunihcr spindles 


5,200,000 

7,100,000 

10,700,000 

14,200,000 

19,000,000 

28,500,(KH) 

34,500,000 

32,673,0(X) 
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From Table LI it inay be seen that lliere was a rather steady 
inerease in the number of eoltoji spindles in Ihe Unitc'd States 
during the first liundred yi'ars of 1h(' eotton-nianufaeturing 
industry. The iS’ew England states first took tiie lead in the 
industry, Providene(', Fall Hirer, New Hc'dford. and Lowell being 
important centers. But since IStiO, the southern state's have 
gained rapidly in comparative number of spindles. In 1S‘>1, lh(' 
northc-rn states had ]2,!)00,()(K) si)indl('s, and the southern stales 
had 1,740,000. In 102:5, the northern states had 2t),04(),r);5S 
spindles; and the soutlKun, 10,48:5,057. In H):50, the northern 
states had but 0,125,000, where'us the southern slate's hael 
10 , 0 : 52 , 000 . Copedanel - e-onsiele-rs that this plu'iienue'nal ine-reaw' 
of mills in the' Semth is eluee tee lour e-aust's, namely, pree.vimily le> 
seeure.ee of raw mate-rial, water powe'r, k»we;r ta.ratiun, anel elieiaper 
labetr. 

'rhe- ine-re^ase in eeetteui mills in the' Semth has h.ael an effeet eui 
se»e-ial and inelustrial e-ejiielitieens there. The ine-re-a.se- in faetorie-s 
brings an increa.se‘ in we-altli. meue- ta.\e's, mem- ineuie-y fetr pidelie- 
im])ren'eme.'nts, schools, e'tc.; anel higlie-r stiuielareL eif soe-ial life 
are- peessible. 

Cotton Mills in Foreign Countries.—Englanel has ienig I.)e-e>n 
the leaden’ in the inanufae-ture eef ceetlem geeoels .-inel is still in tlie- 
lead, but her margin is elc-cre'asing. as may he- se-e-n fretin 'I'able- LIT. 
More than 90 pe-r cent of lie-r spinelle-s are in the- euie- e-eeunty ejf 
Lancashire. The re-lative rank in sj)indle-.-ige- ed se-x-e-ral e-ountrie-s 
of the world is .shown by Talele LII. 

How Cotton Cloth Is Made.—To a persem ahf» has ne-ve-r .seem 
a large cotton mill a tri[) through eaie' is a meest int.e're-sting e-.\pe;ri- 
ence. It is a revelatieen to se-e- what the; varieeus machiin-s e-!in do. 
The theory of cloth manufacture anel a hrie-f de-scrii)tion eef the 
most imi>ortant processe-,s will now be- given. 

Cotton that is to bo made into e-loth must be; thoroughly 
clean.sed of foreign matte-r; the-n it mu,st be; oi)e-ne;el so tluit e-ae-h 
fiber is well .separated from e-very othe-r fiber; the-u the- fibers mu.st 
be straightened .so that the-y will lie- paralh-l, anel theen be twiste-d 
together to make a yarn. 8ue-h, in ge;jie-ral, are the ste'{>s in ge-t- 
ting the c-eetton reaely lor the- loenu. The- whole; manufae-turing 
proce-.ss may be divieleel inte) five parts: (Ij ])re-parate)ry proe;e-ss(-s; 
(2) spinning; (3) spoe)ling, warjnng, and sizing; (4) Ave-aving; anel 
(5) finishing. 
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The type of machine used varies, of course, to vsome extent in 
difF(T(^nt mills, and the pro(^esses that tlie cotton is put through 
A’ary, d(*pending on the quality of goods to be made. In the 
following discussion, a brief sk(»tch will be given of the processes 
coininonly used in making an ordinary type of goods. 


Takle IJi.— C’otton SnxDLES or the Would 



193<i 

1020 

1 1907 

1 

United Sf.iitcs, North | 

0,1*25,000 

10,000,000 

1 

10,850,000 

United St:tU‘s, South 

10,032,000 

15,KM),000 

9 ,r>oo,ooo 

Untfiin 

41,391,000 

, 57,300,000 

.50,700,000 

(hTinnitv'* 

10,109,000 

1 9,4W,000 

9,300,000 

l''r}inci‘ 

0,032,000 

0,4(K).000 

o,800,a)o 

Itussia and Poland 

] 1, :)()7, (WO 

8,000,000 

8,100,000 

India 

0,705,000 1 

0,700,000 

5,3tK),000 

Ulnna 

5,010,000 



Austria 

773, (MK) 

5,000,000 

3,0(X).(XX) 

Italy" 

5,4S3,*HH) 

1,800,000 

3,5(X),000 

Japan 

10,8()7,tK)0 

i 3,400,(KK) 

1,500,01X1 

Spjun 

2,070,tK)0 

1 2,000,000 

1,1KX),(XX) 

Jinizd 

1 ;!,712,000 

I 1,000,000 

800, (MM) 

SwitziMland 

i 1,241,000 

j 1,500,000 

1,4(M),01X) 

Ik'lgiuiu 

' 2,()0<I,(XK) 

i 1,53S,0(W 

1,140,1KM) 

Othi'i* count nos.. 

1 10,140, (WO 

1 .'■),97,''),(1(W 

1,730,000 

Total. 

iol,008,000 

151,313,000 

124.320, (MM) 


“ Tlic for Cieimany riinl Italy aJC for the yciii ln^teud of 


Preparatory Processes.- - Bofon* spinning propc'r can begin, tlui 
raw cotton must ])fiss through st'veral machines—l^ale breaker, 
])icker, carding machine, combing machinf', and drawing fram(\ 
Bak Breaker ,—Wlnm l)ales of cotton are first oixmcul in th(‘ 
cotton mills, tin; lint cotton is found to be in more or less comj)act 
masses, or laps, due to the pressure that has bc('n applied to it in 
baling or comxH'cssing bal(\s. These laps arc passed into a bale 
breaker, which contains tliree pairs of rollers, two of them spiked 
and oiu^ fluted, whierh disentangle and spread apart the fibers 
to some extent and deliver a more fluffy mass of cotton. From 
the bale-breaker room, th(^ cotton is usually blown through largo 
pipes to th(i room in which the pickers are situated. 

Picker ,—The purpose of th<' ])icker, sometimes calk'd 
“scutcher,'' is to sf'parate fibers froiii ea(di other, or spread thorn 
apart so that they will api)ear to touch only in pla<*(\s. to nmiove 
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bits of loaf, dirt, and ollior foroi^n niatti'r, and to roll tlio cotton 
into a more or less regular lay<>r or “lap.” 

The (totton is carriial to tli(> picker, or opciu'r, by a movable 
lattice apron, from whieli it is taken uji by two b'cd rollers (l-'ig. 











o = m 






327 I’nihH-scrlion iliai'niiii ot pirlvi-r 



Fio. 128.—Picker or opener machine. (Courlcsu Whiliti Marhiw Comjmni/.) 

\27E). In the picker, it is first .subjected to the action of a beater 
(Fig. 12721), which couiists of a largi- rajiidly revolving roller 
with teeth over the surface. Th(*so teeth si'ize the. cotton and 
fling it about, a part being flung by (•entrifugal forca; agiiinst an 
iron grid (Fig. 127/f), through which dirt and foreign inatb-r fall. 
Other teeth seize the cotton sigain and whirl it about. It is .sub- 
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s(iqunntly (;arriod around an indofinito numbor of timos and 
tlirown against th(^ gratiufi; until a largo i)art of tho dirt and 
foreign niat.l(‘r is n'lnovtMl. Tln^ ootton gradually works its 
way along a ohanni4 in tlu^ lowfu* part of th(‘ maohm(\ as shown 
by tlio arrows in Fig. 127, and ooni<‘s out Ixdwoon two largt^ rollers 
(Fig. 127C), which coTn])r(‘ss it into a sheet of batting. This 
.sh(‘(‘t is rolhnl into a large* roll (Fig. 127t/), which may be 2 or 3 
feed in diannder. TIk^ cntlon is now n'ady for the first doubling, 
or bhmding, proe*ess. If the mill is inten'sted in making very 



I'uj, (h:i{ 4 r:im of rcNoUniji flat. ('jrd. 


strong or even yarn, four sheets, or lai)s, from the picker an* 
])lac(*d on top of one another and fenl iiitx) anotluM' ])icker. This 
machine breaks up the laps, thoroughly mix(*s th(*ir fibers, takes 
out mon* foreign matter, and makes a more (*ven lap. When the 
cotton com(*s from this ])icker, or soutch(*r, it is much whiter and 
cleaner looking than when first taken from the bale, 

Canling Machine .—When the cotton comes from the last 
f)icker, or finisher ])icker, the fibers are tangled and point in every 
direction just as lh(*y happ(*n(*d to b(* arranged as they come 
c»ut. It is the function of the carding machine to place the fibers 
jmrallel, to remove remaining impurities and immat^ire fibers, 
and to form the mature fib(*rs into a porous rope or band called 
a sliver.” 

The fibers are straightened out and made to lie parallel by 
combing or brushing them with wire brushes or cards. In the 




MAKING COTTON CLOTH 


547 


rov olving flat card, wliich is in comiuoii list' at prpst'iit, tlirro aiv, 
as a rulo, throo })nn('ipal fylindcrs. Tlu' lap passes first undc'r 
the sinalh'st of the tlirec', culled the “taker-iu. or ‘lieker, 
Avhicli covered with ' flue dli all 

stet'l, womid and fixed spirally in tlu' surface of the cylinder. 
Tli(! taker-in receives the cott(»n from a h'ed roller (Fig. 12tK;‘t 
which turns abovci a smooth iron plate (Fig. 121)7;) called the 
“feed plate.” Tlu' saw tc'cth comb the fibers which arc enib('dded 
in the lap, remove some imi)urili('s, and deliv(‘r the loos(' filx'rs 



Kio. 1.30.—CardiiiK marhino. {CourUsu WhiUti Mnchtm- Vomimtiil-) 


to th(' second cylindei', which is the largest of th(‘ group. This 
main cylinder is covcTcd with wir«> teeth all bent at exactly the 
same angle. The cotton clings to them and is carii(;d around to 
the top of the cylinder, where it is engaged by teeth on the 
revolving flat card—teeth bent in th(! opposite direction. This 
flat card, which is arranged on a traveling lattice, moves in the 
same, direction as the large cylinder but moves I'ery slowly. It 
cards tlu; fibers between two sets of win; points. Tin short and 
immature fibers tend to nanain on the card wires of the lattice, 
while the perfect fibi-rs, which are now almost entirely parallel, 
are carried over on the main cylinder to the dofTiw cylinder, the 
third of the three cylinders mentioned above (Fig. ]2{)). From 
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this cylinder the fibers arc r(‘rnoved hy an oscillating com]) 
(Fig. 129/0, coming off in a light, fleecy laj), which is condensed 
through a funiu;! into a soft, iintwisted roj)ing, or sliver, a))out 
half an inch in diain('t(‘r. The sliver is coiled and deposited in a 
deep, narrow can. These; cans may be carried to oth(T machines, 
and the sliver removed without gc'tting it tangled or damaged. 

Combing Machi)ie. —Wlu'ii vtTy fine or very uniform yarns an; 
sought, th(* cotton is subject(‘d to the proc(*ss of combing. This 



Fid. 131.—Drawing fraim*. {Courleay WhUtn Machine Company.) 


is an actual combing, as the nanu' implies. The cotton is rakt^d 
])y a fine-tooth comb w'ith needle-like steel teeth ranging from 10 
to 90 p('r inch. This proc(‘ss removes short fib^^rs left in tlie 
cotton. The slivers from 14 to 20 cans which an* placed near 
tog('t.lu'r are drawni along side by side and passed bet\V('en 
drawing rollers, wdiich lengthen them and reduce* tlu*ir diameter. 
The slivers next pass bi*tAveen two pairs of cah'iider rollers and 
cmcTge as a narrow* lap. These* laps are; drawm and doubled by 
being supeu’impose'd one or more timers, the num1)er depending 
on the quality of yarn to be made. The lap then passes the 
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combs, where it is riikt'd and eoiiiliined ^^ith ethrr combed laps 
to make a sliver wliicli is attain (l(‘po.siled in a can. 

Drawing Frame. —Sliv(‘rs from tin car<l, or coinl>er, are next 
laken to the I'awhi^ frame (Fig. IHl ). 'Idn- masM's of filx rs 
in the sliver are. still irr(*u;ularly distribnteil. 11 is the function 
of tlie drawing frame to (‘liininafe irn*fin!ariti(‘s in the sIIa; ; nod 
make a smooth, iinih)rm yaiiK 'I'hi^ actMinplislu'd hy <loub!iiiK 
or uniting laterally s(‘veral sliv(‘rs and then dj'a\\in.e, tlu'm o\it to 
the dimension of one. For finer yarns, 21G or mor<' doubliiiK^ 
jiiay be made. 

Tin* att(‘miatioi» or drawinir out of i he sli\'er is eflected 1)3'^ ])ass- 
inti. it Ix’tAViHm succ('ssiv(' pairs of lollei-, each sncc('edin^ pair 



revolving at a greater rate. The last j)air in a. s(Ties revolves six 
or oifrlit tiinos as rapidly as the first. Tliis produces a constant 
pull oil the roping of cotton and li'iigthcns it. 

From the drawing frame the.' sliver is laki'ii to the slnhhing 
frame, where it is attennated, slightly twisted, and wound on 
spools. The sliver becomes the slubber roving, on being twisted. 

The slubber roving is next passi^d to the internn-diate frame, 
where it is doubled, drawn out to less diameter than the original 

roving, twisted, and wound on a spindle.^ 

The next drawing frame, or “sjieeder, as it is eallod, roceivr\S 
the rovings from the inff'rmediate frame, combines two of them 
into one, twists tbmn a little more, and winds them on tubes. 
Still another speeder frame, known as a jack fr.'iine, is used 
for very fine yarns ,«pnn from Sea Maml or Egyptian cotton. 
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Spinning. —In the spinning process, the roving is further atten¬ 
uated and twisted into a firm, (;oii(irent yarn of the required 
slrtingih and fiiumess. There are two types of spinning machine's 
in use, the “mule” and the “ring” spindle. The mule, which 
W'as invent(Kl by (Vompton, is tlie older type. About 75 per 
cent of the spindl(\s in use in bkigland are of this type. The ring 



Diagram oj ring spindle 

Vi(^. Diagram of ring npnining murhiTK* 


spindle, wdiich w as invented b}'' an Ainerican, James Tiiorpe, in 
1828, is used in America almost altogether. It is claimed that 
the mule spindle w ill spin smoother and finer yarns, but the ring 
type is simpler and more rapid in its w^ork. 

The mule spinning machine is a large machine, carrying in 
some instances as many as 1,300 spindles. In this machine, the 
drawing and twisting are intermittent. The rovings (Fig. 132J5), 
w’hich are held on a vrviA at the back of the machine, run from 
the spools through three pairs of rollers (Fig. 132C) to the spindles 
on the carriage. The carriage (Fig. 132) at intervals moves aw^ay 
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from the croel and draws tho r<)vinp:s soinowliat, sineo it movtw 
slightly faster than tho rovirigs are unwound. As tho oarriage? 
rooodos, tho spindlos, whicli an' revolving rapidly, giv(‘ twist 
to tho yarn. Reaching tho end of its course, whi(di is ahout 63 
inches, the carriage reverses and returns, '’rhe s])in(l]es rovers^' 
their course on the return trip of tho carrijig<‘, and tho yaiii on 



Fig. 134.—RinK si)incll3s in operation. 


{('ou/iiH!/ Whilin Marhini dotnjMtiy.) 


them is unwound and tln'ii rewound in th(‘ opj)osif(" direction on 
the spindh's. 

The ring siiiuflld is more .simple than the mule and Im-s no 
movable carriage (Fig. 133). The roving (Fig. 133//) runs from 
its bobbin between drawing rollers (Fig. 1330') and then is 
twi.sted, hooked into the traveh'r (Fig. 133//), and fastened to a 
spool (Fig. 133/) which is ])laeed on the spindle. The spindle 
revolves with great rajiidity, J1.000 revolutions per minute being 
used in some oases. As it revoh e.s, the traveler (Fig. 133//) Is 
pulled round the ring by the thread. Since the travciler rcvolvra 
more slowly than the .spindle, a drag is put on the yarn, and it 
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is given a twist. The frame to which the rings are attaohc'd 
(Fig. 1380 inovt^s up and dow'ii slowly, so that the yarn may be 
properly disti ibuted over the spool oji which it is wound. Figun* 
134 shows a inafilunfj with ring spindles in operation. 

From Spinning Machines to Loom.—The spinning machines 
leav('s its yarn, or finished product, wound on a bol)bin known as a 
^^cop.” The (tops tlcit ant us(hI for weft, or filling in weaving, 
that is, tlie thntads that run across the goods, ar(^])]a(t(Hl in shuttles 
and us(h1 in wetaving without going through any furtluT ])ro(H\ssc^s. 
The yarn from cops that is to lx* used for warp, tliethnwlslhat run 



Fia. 135.—Wurpmg being wound on beam (the large roller). Creel containing 

numerous spools in the roar. 

tlie long way of the goods, must Ix^ wound on Iarg(^ sj)ools Ix^fore 
it can l)e warpt^d. A simple machine known as a “spooler” is 
used in this work. The spool revolvers at a rapid rate, and the 
thread is w^ound on it eveaily. The yam used for warp is usually 
twistc'd a little more than the weft yarn. 

Th(^ sptxils from the spookir are placed on a largo frame called 
a creel (Fig. 135). The creels have an average capacity of about 
600 vsp(x)ls. Threads from the spools are unM^ound to make the 
warjung for the loom. Wlitm the threads Ivavv the spools, they 
are drawn between the dents of an adjustable reed and tluai 
und(;r and over a series of rollers. From here they are led do\vn 
to the beam, upon which they are wound. The revolving of 
the beam unwinds the yarn from the spools and winds it regularly 
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and ovpiily on tho l)ouiu itself. There is a dovi(*(' for iiu'asurinp; 
the length of the wiirp woujid, and a stop ineehunisiu for afn\s(- 
ing tlu' operation should a thread l)ivak or an in<*ident oceur. 

Th(* yarn of the warp must us\iall 3 ' Ix' im|>regnated A\ith a siz¬ 
ing whieh will smooth out and stiek dowji its furry surfaee am) 
also add to its tensile* slre'Ugtli. so that tla* sli'ain of u(‘a\ieg 111.13 
Ik* withst-ood. For l.lu* sizing proet'ss, a inaeliiiK* known as tin* 
‘'slasher’' is most g(*n<‘rally us(*(i. The chief fealun* of tliis is a 
roll(*r whose lowta* skh* is immersed in tlie sizing solution. 
Tlireads from tin* warji lu'am an* run around this rolh'r Ihrougli 



the solution and th(*n dried by jiassing them over a h(‘ated roller. 
The threads are next wound on anotlH*r bf'am for the hKim. 
More than one loom beam ean be filUxl from tla* ora* sf ‘1 of \var])er 
b( ains mounted in the slaslier. 'J'he warp is next taken to tluj 


loom 

Weaving.— In the proeess known as “w<*a\'ing/^ tlie w'arp and 
the weft are interlaced w’itli laieh oth(*r as s(*(*n in wovc'n goods. 
This w’ork is done by a m: chiiu* known as om ’ (hig. 136). 
Tlie following an* tlu* jinueipal steps in weaving: 

1. Raising or lowering ailernale tiin^ads of tin- warp so that 
the weft thread may be passed betwa*en them by means of the 


shuttl<\ 

2 . Pusliing (*acl) n(W^ thread of the weft into position agaiast 
the preceding thn*ad- 
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3. Unwinding tlio warp from its beam as fast as it is woven 
and winding up tii<> woven cloth. 

Finishing .—WluMi cotton ftoods l(‘av(‘ ttio loom, tlu^y arc ready 
the ojxTations. T}ics(i includo bleaching, printing, 

juorccTizing, dying, starching, dainponing, pressing, and other 
1 rc'atmcnts. 

Bleaching. —WIk'ti a ])iccc of cotton goods ]eav<\s the loom, 
it is more or It'ss soiled; it has some colonKl nu)t(is from loaf 
fragments and otlier Consign matt(T whi(di \V('re in th<i lint cotton; 
and it is colonnl sonu^what l>y thc^ natural yellowish or brownish 
color of the lint cotton. Tl)(i bh^aching reiidt'rs tlu; goods a pure 
white, and, if it is pro])(U']y doiic^, the fabrics is not injured. 

In tb(‘ bl(\‘i(‘hing i)roc.css, th(' goods are first boiled in X)lain 
A\ater, wlnclt r(‘inov('s soluble material, '^rhey are next l)oiled 
in a strong alkaline solution to remova* fatty and waxy substances 
in the filxTS. Suc.li sul)stan(*(\s iiit(a*fer(‘ xvith l)l(*aching and dye¬ 
ing if left in the goods. Next tbe gotxls an* st,eep(*d in a bleaeliing 
solution, chloride* of lime Ix’ing commonly usf‘d for this purpose. 
These chemicals must Ix' iu*utniliz(‘d and wush(*d out thoroughly, 
or the g(xxls will lx; damaged. In the tirst washing following 
tin* bleacher, a dilute solution of sulphuric; acid is used. This 
is follow(*d by anuth(*r Avashing in Avhich the watcjr may be made 
slightly alkaline'. 

Dyeing .—In the dy<*iiig process, the goods are xmssed through 
dyeing vats and Avashing tanks until the dc'sirod effect is obtained. 
Much skill is reepured in making up tlx; dyc'ing solution in order 
that it may give a good ev(*n sliade of the color desired. 

Mercerizing .—Tlui finishing jmxx'ss knoAvn as “mercerizing” 
was iiiA onted by John Mercer, an J^nglisli calico printer, in 1844. 
]M(*rcerized goods are charact-c'rizc^d by a beautiful luster which 
makc's them resemble silk. Yam, warp, skein, or goods may be 
mere<*riz('d by treating them with strong caustic soda solution 
or cc'i'tain other reagents. With this treatment the goods are 
more' attractive' in appearan(‘.e, stronger in fiber, and take dyes 
better. Principally long-staple cottons, especially Sea Island 
and Egyx)tian, arc; used for mercc'rizing. 

Printing .—Certain gocxls, such as calicoes, are printed or 
stam]AC'd on one side' with dyes oi various colors, so as to give them 
a figured appearancu'. The printing is done on a press, whicdi has 
a large cylinder and smalhu' engraved rollers. Under each 
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engraved roller is a long copper trough containing a particular 
coloring matter. Between the engraved roller and the trough of 
coloring matter and dipping into the latter is a sf'eond roller 
known as a “furnisher/^ wliieli transfers dy(‘ from tlu' trough to 
tlu' engraved roller. As tlu^ cloth moves hy tln'diffenait engraved 
rollers, each adds its ])arli(‘ular color until tlu' com])Icte figure 
containing several colors is mad(\ 

Th(' goods next i)ass into a drying room and an^ aff.('n\ard 
steamed under slight pn'-ssure. The steaming cause's the eoloi's 
to ])enetrate fibers more tlioroughly, B('tt.<*r (*liiss('s of goods an* 



Fio. VM.- Wooil^dc Cotton Mills, Grei'iiMllo, S. C. 


also washed to rid tluan of tliiekening matt<‘rs mixed with the 
coloring. 

There are many other d(*tails eoniu'cted witli the ]>rinting 
process, and then*, are oth(*r m(*t!io(ls of making figured goods, 
but lack of space pnwents furth(*r discussion. 
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Statistics on any subject arc coiunionly considered to bo dry 
Tcadinp; mailer. They are dc'void of interest exci'pt to tlie person 
who wis}i(!s to use Il)ejn in interpretnig a tnaid. By studyiriff 
carefully figure's on the cotton acreage, production, and resultant 
prices in different counlrhis of the wairld for jeeriods in the; past, 
it is })ossil)l(' for a cotton grower, de'aler, or maiuifaeituivr of 
colton goods to work out certain Taws which he may fit to his 
immediate conditienis and tlnis be abh' to fore'carst, to some 
e.xU'nt, the trend of future' ele'iuanel or future prices. 

Ae'curate; stati.stics furnish a eonve-nient and re'liable me'ans of 
stuelying the history of the' cotton ineiustry in difife'reut eenuntrie's 
and in different parts of the' same* cemntry. It is only by nie^ans of 
statistie-al data that the industries of differe'ut countrie's e;an be; 
compare'el. 

The available' statistie'.s on various ])hase;s of the; e‘,e)tton indu.s- 
try are! not very satisfactory. In the past, many countries hael 
no regular or reliable? systean for collecting data. The figure;s 
given out were largely based on estimates. Even at present, 
some of the large cotton-producing countries, China, for instance, 
have no good system for collecting data. The United States 
probably has the best system in use, yet it is op(!n to some objec¬ 
tions. Some of the figures are based on estimates; in the past, 
(iareful distinction was not made between gross and net weights 
of bales or, at times, among crop year, calendar year, and fiscal 
year; nor was weight of bales given. 

The size of bale, or package of lint cotton, in use in different 
countries varies from 100 to 750 pounds. The weights of tare, 
bagging, and ties around the bale vary con-siderably in different 
countries. In some countries the cotton goods producc'd are 
measured by the pound; in others, by the linear yard; and in still 
others, by the square yard. This lack of uniformity in different 
countries in methods of recording data makes comparison and 
study difficult. 
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Statistical System in the United States —Since the United 
States has the most elaborate and ]»robaI)ly llu* most satisfactory 
system for collecting cotton statistics aiul dat a on other crops, it 
may be well to discuss it brieliy. 

Ihe Census Bureau of the ])(*partniont^ of Commerce has local 
agents scattered over the cotton-growing states. Th(*s(' eg' iits 
cauva*ss the giiiiiors twice a month during the ginning st*ason and 
obtain figures on the actual nuuilxT of l)al(‘s ginmal. Tlu^y also 
visit cotton mills and other consuming (staldishmonts and obt ain 
information on the amount of cotton and linti^rs consumed and 
of stocks held in consuming cstabli.shni<‘nts, compr(*ss<\s, and 
public storage placu^s. Statistics of (*xports, im[K)rts, and stocks 
held at ports are collected by the Bureau of Foreign and l)()int\stic 
Comnu?rcc, 

The Division of Crop and Liv(‘stock Mstiniates, Bureau of 
Agricultural Economics, IT. S. I)(^])artinent of Agricultures has a 
large corps of field agents and local crop reporters, who make 
e‘Stimates of acreage, crop condition, iirul^ublc yield, ('tc. This 
force is grouped into five di\'isions; 

1. Regional cotton statisticians. 

2 . State agricultural statisticians, each with a corps (»f lielpi^rs. 

3. Towmship reporters. 

4. Cimiers. 

5. FarnuTs and olliers inten'stc<l in tlu^ cotton industry. 

The cotton statisticians an* esju^cially (pialified for this work. 
Th(*y have had training in statisti(^s and poss(‘ss practjcal knowl¬ 
edge of crops. Eacd) agent- is assigned to a grouj) of stat(\s, over 
which he travels sysRanatically, rating acr(\ag(‘, notijig gf'ianal 
crop conditions, and consulting with tiu' best inforiiied authori¬ 
ties. The cotton statisticians meet with th(^ Crop R(*poi'ting 
Board when a report on cott<jn is to b(‘ issued. 

In each of the cotton-growing stales is a state agri¬ 

cultural statistician, who is an (‘mployt^e of the government. 
He has qualifications similar to those of tin* cotton statisticians 
mentioned above. He spends much tijue traveling over the state 
studying crop conditions, acreage, <^tc. He has a large force of 
crop reporters, scattered over the state, who report to him. 
iYom these reports and from Ins own obscn^atioiis, tlie stat^ agri¬ 
cultural statistician niakes his n*pt»r1 to the bureau at Washing¬ 
ton at regular perio<ls. 
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There is also a largo force of township and special report(^rs, 
who regularly make n^ports to the bun*au at Washington a short 
time before each government n^port. They rei)ort conditions in 
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their immediate vicinity or in the local area with whicli they are 
familiar. These reporters are either farmers or men interested 
in and acquainted with local crop conditions. 

There arc still other reporters, mostly farmers and merchants, 
who make reports at irregular periods or Avhen called on. 
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2 :: I 

211 

732 


1 .(21 
1.51<i 
I 2s I 


I SM 
' 1J‘. 


SO.f 

I<(| 


4 40. 
■ I2»' 
4 57*1 
3.734 

{. r.u 

4.I.S.', 

1,2(i(» 

1 547 
i.roi 

1 'M.5 
5.SI.'. 
.5 825 
4,303 

6.2.5 • 
i;,<u)s 

4.59.5 

0.057 

7,050 


O.O^d 

6.692 

6.7.50 

0,9.3(i 

6.1(17 

S.7S1 

6 980 

8.741 

7.51k 

8.77s 


(>. I<i4 
7,78; 
10,s8.'> 

8.. 59'i 
9.251 
8 322 
•5.67.3 
5.21<f 
4.17.5 

5.. 508 

I 

5.993 
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Tabi.e LIII.—C^otton: AruEArjE, Production, Value, and Foreion 
Trade, United Status, lS(iO-193ij.— {Conlinaexi) 



.t; i 

vutioii 


Avrr- 

!IQ!C 

yi“lri 


July 1, 
1,000 
acres 


1 ,0!)0 

acres 


iVo- 

tluf- 

tltHi/' 

1 0')3 
!j ilub 


1920 

1921 

1922 
l‘ 12 'l 
IfW^ 

1924 

1925 
1920 
1927 
192K 

m\) 

1929 

1900 

m\ 

1902 

J903 

1904 

1935'' 


05,S72 
29,710 
32,170 
37 000 

40,092 

45,972 

45.^17 

39,471) 

43.7:r. 

44.4jS 

43.319 

30.10') 

30,542 

40.852 

27.SS3 

27,872 


34.408 

28,078 , 

31 301 

35.550 

T9, w; 

39.503 

44.390 

44,010 

38.349 

42,432 

ii.JS7 

43,242 ' 

42,4.54 

38.705 

35,939 

29.97s« 

20.987 

27.331 




Murki’t 

plT 

year hi*gm- 
mng August*^ 


Foroign tradi*. year 
beginning August 


New 

5ork, 

cents 


New 

Or- 

lenris. 

cent. !•«<«» 


Im- 
ports.-* 
1.000 
1 V.l l<»g 



22 87 1,115,578 20 24 
28 09 1.454,320 31 II 

22 91 1,501,022 24 74 

19 59 1.577,091 20.53 
17,9781 12 47 1.121,185 15 15 

20 19 1,31)8,088 20 42 
17 99 1,302,030 19 73 


10 55 5,973 
17 92 0.348 
25 94 5,007 
30 33 5,815 


24 21 
19 71 


8,240 

8.207 


14 74 11,299 
19 98 7.857 
18 98 8,419 


157 0 11.1.9.12 
211 5 17.0<)0| 5 
173 3 11.002 


10 79 1.244,840 Ifi OO 


424.000 


595.0021 12 44 
3. 


10 10 
10 08 
0 20 
7 2)1 
10 92 
12 441 


7.035 
7.133 
9,193 
8,895 
7.904 i 
5,037 I 


39G 

112 

138 

130 

150" 

112 


Net ox- 

1,000 

KtkliK? 


5.753 

5.980 

4.530 

5.530 

7,923 
7.939 
10 900 
7.522 
7,957 

6,050 
7.029 
9.081 
00 
15 
25 



" For lOl)') 1920, inriinivi', the uen*Hge fipur''^ relntt* to Jiiue 25 insleaci ol .July 1 
Departmenl, figures are ui running lor all ve.ir-> prior to IS.)!) and m 500-i>ound grosj^-weight lailes 
1S99-1935 .Agricultural census hguies lor all perioils arc in running bales 

‘ Prior to 1908 prices are as of Dec 1. 

f'New Yoik prieea 18il0 1807 to August, 1S71. Donnell. TO. J. “Chnmologieal and Statistical History of 
(\)tlon"; 1871 1872 to .\ugust, 1900. (-omniereial anil Finaiuial Chroiiii’lc. average ot daily quotatioiLS, 
iK'giuning 1900 from reports of the New York Cotton Exeliaui^e except Sept 23-Nov l(i, 1914 whi-ii the 
evhunge was closisl (prices lor tins inTiod from the Commercial and Financial Chronicle) New tfrleiins 
pne<*s were from same sources jirior to Aug 16, I9l5; smci* this date, from rejiorts of the New Orleans (Cotton 
KTchangi* direct to tUu bureau Thi^e central market prices are lor .Middling grade, "h-uicIi staple, only. 

' Kxeiiiding liiiter.'^ Iroiu 1914 to 1934. 

/Compiled irom “Citminerc'* and Navigation of the Vnited State.s,” 1SI)()-1917; “Foreign ('ommerce and 
Navigation of the Cnilrd States," 1918; Monthly Suinmary ol Foreign Coinmuroe of the Cnitwl States, June 
and July, 1910-1934. and .lanunrv, 1927-1935, 

v Hall’S of 500 pounds gros.s weight. 

Hnli“5 ot 478 pounds net, wheh are etiuivalent to hales of 50') pounds gross weight. 

‘ Total exports (domestic plus foreign) minus imi»orts. 

J Year iH’gmnuig July 

* 13 months, .)u)y-.luly. 

^ Average for 9 months only Exchange elosi’d Aug i Nov J7. on account of war. 

« Area in e.ultivalion July 1 less removal ol acreage ri’ported l»> the Agricultural Adjustment Administration, 
leas abatidonmi'iit oii area not under contract. 

" lncludc*s imports for consumption, JanuHTj'-June, 1934; reexptirts not considered bi-giiining (his date. 

«lYelimin iry 

V Season n\i’iag»’ price to Dee 1. 

Notk: From Bureau ol .Agricultural Fi’onoinica. Agricultural cen.sus figun’s in itilies. Froiluctioij figures 
conform witli census annual giiitung t numeratioiw, with allowance for cross-state gmmngs, state (iguri's rounded 
to thousands and inltled lor I nitiHi States total. Cotton grown lu Lower (/ahfurtiui, Old Mexico, giniuil in 
(liUiforuia, i9t3’‘1924 has been exdudisJ. 


The date and lumr when each rcjiort shall Ijo issued are fixed by 
law. Tli(‘se official rc'ports are pri'pared and released by the Crop 
Keportiup; Board at Washington. The information from various 
sourc.(‘S is carefully guarded until the board meets on the day of 
the report, wlum, beliind locked doors, it is all brought together 
for the first time. The utmost ])recautions are taken to prevent 
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possibility of tho j^reiuaturo of any of the official 

n^port, owins to tlic effect that it frequently lias on tln^ spiriilative 
niark('t. 


Tablk LTV. Cotton : Acrkaok, ielUj pHoi>r('TioN or JaNi’ in ri()0-i'ouNi) 

CiROSS-WBKJHT HaLKS, A\1> ^KASON AvMKVOB PuK'K I’MU PoT'Nl) 

Recktvkd by PuomvBHs, BY States, Avkuaoks, and AvNt'Ai. 

1934 \Ni) lOHo 

(Hnrvau of Atjriculiunil Srnnomfrti} 



1 

Acr('aK<- liarvt'ated i 

1 

1 Yo'lil jH'c acr«' 

I I'r»Kluet,ion‘' 

1 

I 

1 

Vricc* for 
crop ol 

Btatf' 

1 

Aver- 

ttRc, 

I«2S 

m 2 , 

i.ono 

arriw 

l.tKXl 

iicri's 

1 

11135/' 

; i.tKio 

1 acres 

1 

1 

\V«T* 

fige, 

1023 

1032, 

}K)UIid>S 

1 

1034, 

pouncks 

1 

1 

INUintU 

j 

i 

Aver- 

iW. 

iy2s 

I*U2. 

1.000 

Niii'x 

1 

( 

1 

i l'-34. 

1 I.IKX) 

liah'H 

1 

1 

i 

11)35/ 

l.tNM) 

lull's 

1 11134. . 

itUi 

1 

1 

io:tr>.- 

ccnt< 

MiKHoun 

! a74' 

31(1 

307 

' 1 

, 1 

I 250 

366 

3U 

221 ) 

242 

1 aoo, 

12 :17| 
1 .2 OS^ 

11 20 

Virginia 

1 


.»;i| 270 

2')0 1 

271 

45 

351 

f .30 

n 30 

Nortti (’urolm.i 

; i,4:iL> 

ora 

1)321 

1.31lj 

201 ) 

310 

300 

752 

1 020 

.5.«5t 12 3l! 

11 40 

South f'urolina 

: i>7ii 

1.302 

20 ,S 

1 2.50 

j 2 li0 

S5tl 

' (m! 

1 

' 745 

1 

12 351 

II 20 

(-ii*orgia 

:i,m\ 

2 io:i 

' 2.177i 

170 i 

220 

1 233 

1,241 

nos, 

I. (MM) 

12 12 

11 00 

Flondn 

124 

or 

' Sf.' 

124 1 

140 

' 101 

1 

! 35 

2S 

2 !)' 

1 1 

' 12 24 

10 30 

T cnnc.ssfH' 

I.Oho 

744 

720 

11>7 ! 

260 

210 

47') 

404 

320; 

1 1 

12 0.5 

10 <10 

Alulmmu < 

:i.37:ij 

2 .i:u 

2.241) 

172 ; 

213 

' 220 

1.255 

1)50 

1.060 

12 10 

10 U) 

MLShlSSlppl 

:i,‘*77 

2,4s:,' 

2,022 

11)1 

220 

! 230 

1..55‘ll 

1 143 

i 1.200 

12 50 

11 30 

ArkaitsAs 

3.:is2 

2,\b2\ 

2.m\ 

ISS ; 

H)2 

; I'ty 

1.351i 

1 

S07i 

1 

KIK) 

12 23 

11 20 

Louihiaiiu 

1.S47 

l.Hl') 

I.23o! 

1112 ] 

2 (M) 

! 210 

1 74:.j 

4S,', 

5.55; 

' 12 46 

n 00 

Oklahoma 

:t.7(i7 

2.70K 

: 2.3s:i{ 

141I 

56 

10 « 


U17' 

1 

5351 

11 77 

10 70 

i exa.s ' 

I5.r>'isj 

10.2')7l 

10 (KM)! 

1311 

112 

13S 

4.5So| 

2,400 

3,050 

12 Til 

1 

U) IKI 

New Mcxieiv i 

122 

tto 

Hi) 

•UK 

474 1 

420 

yo| 

S<) 

7s 

12 yol 

U 1KI 

J 

Arizona | 

isti 

13(1 

I5(> 

322 

410 1 

353 

12S| 

117 

125 

13 1)7 

12 40 

C'aliiornia J 

99-I 

223 

211 *’ 

3Sfl j 

550 1 

44H 

2 (X»| 

25!) 

205- 

t 

12 1)H 

12 10 

All other j 

20 

2S 

21 

227 i 

2 S2 j 

161 

11 > 

t 

161 

7 

12 :M 

10 60 

I'nitt'd Stat.i,*s 1 

40.5ritj 

2().<JS7 

27,331' 

100 y 1 

170 y ‘ 

15M 0 ; 

U 0(i0' 

11,03640,734‘ 
- • 1 

12 3(1 

II to 

liower C'alilorma (old . 


1 

1 

1 

1 

1 

lyo j 

1 

1 

J 

1 

1 




Mexico) 

1 

1 

101 

55 j 

113 

1 

212 1 

1 

207 

'>•>! 

1 

1 

t 

70, 

» 

1 

I 



“ CU)mpil(*d from r<'ij4>rla of tbo Bureau ol th*‘ CeMHU'i Sliglit liifTercMCOf* from r< nsiw figuria on gtiuuiigM 
are d»ie U) KWiniUKt- »n one utati* ot cotton grown ni ;inolh<T 
^rroUminar> estimate of the 1! S Department of Agricultuit. 

^ lYelimmarj'. Season average price to Dec 1. 


Sources of Information. ---Much of the data ftiven in I'ablns 
LIII to LXXII is tak<‘n from Statistical Build}n 62, U. S. 
Department of Afrricultiire. Where the data am from other 
sources, the source is stated. 
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Table LV— Acreage, Yield, and Pkoddction ok Ameuican-I'jCyptian 

(\)TTOV, 1911-1930 
{Biimtu Ilf Aijnculliiral Economirif 






of lint 





Acroaiio harv(‘.sti*<l 



rrodurlion 





per i 

icro 




Year 










Arl- 

(lali- 

Total, 

Ari- 

Cali- 

Avi- 

Cali- 

Tol,:iI, 

1 1 


zona, 

foniia, 

zona, 

fornia, 

zona, 

fornia. 


acn^s 

acms 

a(T(‘s 

pounds 

pounds 


balos" 

I)ah*s'* 

1911 

• • • ■ • 

30 

■ 

« • • 

Hn 

• « 

30 


1912 

400 

150 


300 


210 

116 

3,56 

1913 

1,000 

62 

4,062 

275 

315 

2,200 

39 

2,239 

1911 

12,(KK1 

55(V' 

12,550 

258 

100 

6,200 

f 

no 

6,310 

1915 

2,6(H) 


2.600 

9‘>‘) 

t t • 

1,150 

• • • 

1,150 


7,300 


.7,300 

226 

• • ■ 

3,300 

• « • • 

3,300 

1917 

33,000 

2,400 

35,400 

230 

206 

15,200 

990 

16,190 

191S 

72,000 

6.600 

78.600 

238 

228 

34,227 

3,007 

37,234 

1919 

K7,0(K) 

1,500 

88, .500 

229 

225 

39,817 

675 

10,492 

1920 

200,000 

43,(K)0 

213,000 

205 

112 

82,011 

9,650 

91,691 

1921 

75,000 

9,100 

84,100 

234 

181 

35.032 

3,300 

38,332 

1922 


100 

77,100 

220 

325 

33,<H)7 

65 

33,972 

1923 

40,000 

» • « • 

40,0(K) 

287 

« • i 

22,960 


22 , (Mil) 

1924 

8 , 000 

• • • • 

8,000 

274 

• 1 • 

4,374 


4,374 

1925 

40,000 

• a 

40,000 

257 

1 • 4 

20 , 586 


20 , 586 

1926 

28,000 

• 

28,{K)0 

277 


15,512 


15,512 

1927 

44 , 000 

■ • « • 

44,000 

275 


25 , (MM) 


25,000 

1928 

50 , (K)0 

• « 

50, (MM) 

284 


30,000 

. 

30,000 

1929 

67,000 

• « » • 

67,000 

211 

. 

30,0(X) 


30,000 

1930 

46,000 

• ♦ • • 

46.000 

251 

< 4 

24,()(M) 


24,000 


fl llalpH (»f 47S pounds net wpiplit 

^ Inclndfts 100 ikmon of Anieni aii-Kjjyplian wn in i^owpi ('alifoi nu, Old Mpvk o. wlijrh 
'leldcd *,!50 pounds per acic, e<iual to /)0 Inileh. All gmned in Cnlifoiuia. 
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Table LVI. —Prodtjction of Sea Islanb Cotton in the United States, 

1809-1<)30 

{Bureau of the Cenaus) 


Gro\\11i y(*ar I 

1 

Pnxliirlion. hjiU's''': 

■1 

1 

(irou 1 ii \ o;ir 

IVoOvu'tion, hairs'* 

1899 

1 

97.279 i 

1915 

91 .SV. 

1900 

88.294 : 

19U. 

117,559 

1901 

77,879 .. 1917 i 

104,953 f 1918 

92,019 

1902 

52.208 

1903 

75,393 

101,317 

1919 

0.910 

1904 

1020 

1 ,808 

1905 

112,539 

1921 

5,327 

1900 

57,550 

1 1922 

5.125 

1907 

SO,895 

; 1923 

785 

1908 

93,S5H 

! 1921 

11 

1909 

94,791 

1925 

1 

IS 

1910 

90,308 

! 1920 

23 

1911 

119,293 

' 1927 

1 

179 

1912 

73,777 

1928 

22 

1913 

77.503 

1929 

7 

19H 

81.054 

1 

1930 

20 


' KumiiiiR lialpf 
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Table LVII.—Number of Active and Idle Ginnerie!^, and Average 
Number ok Runninc; Bales, Excluding Linters, Ginned per 
Ac'ITVE Establishment, by States, 1920-1923 




NumU*r of 

55 



Number of 




guinorios 


1 s 



ginneries 


e S 






£ a 












> 






> 
























O CJ 
tiS 

State 





im 

£K 

Statu 







O' 




!•? 


L. 




i-s 

S B 


>, 




5 t= 


>. 




= a 


O 

3 

> 


S £“! 

jy’rt 


X 

4-» 

0 

S 

V 

■4~) 

OP 

^ M 

^j| 

^ M 03 


O 


o 

< 

hN 

< ! 


U 

c 


0 

-*5 


t» S M 

UniU‘d Stntfrt ^ 

' 1 

mi 

lOJO-T 

~~ 

.1.5,298 

3,897 

00.5; 

MisHuun 

1923 

j 144 

130 

H 

917 



19,939 iir».420 

4..519 

031' 


1922 

1 101 

04 

7 

1.488 



20,9:)S llfi.192 

4,740 

49.ll 


1921 

103 

78 

25 

874 


fQJfl 

'21.S7(i' 

'W.jin 

3,410 

1 

720' 

j 


1920 

no 

94 

16 

812 

Alultania . 

I03:t 

1.7.50 

1.304 

3S0 

1 

439, 

Nortli (''urulma 

1923 

2,070 

1,690 

380 

02.3 


11)22 

1,840 

1,427 

413 

.57.)] 


1922 

2,140 

1.730 

410 

508 


1 ‘I 211 

1,922 

1,41.5 

507 

41.5‘ 


19211 

2,237 

1,807 

430 

44.5 


2,(MO 

1,585 

4.55 

423 


1920 

2,.3.5S 

1,961 

397 

4M 

Arizona . 


03 

40 

17 

1.0.S9 

Oklahoma 

1923 

931 

853 

78 

781 


1922 

54 

30 

18 

1,220 


1922 

9:43 

770 

163 

827 


192! 

51 

30 

15 

1.192 


1921 

901 

737 

224 

648 


1920 

52 

50 

2 

2,104 


1920 

1,018 

963 

.55 

1.353 

ArkuiiHius 

192.1 

1,510 

1.3.53 

187 

470 

South Caruhiia 

192.3 

2.048 

1.779 

809 

446 


1922 

i.rpH2 

1,400 

1S2 

722 


1922 

2,850 

1.788 

1,002 

289 


1921 

1,053 

1,402 

191 

.539 


1921 

3,029 

2.2.58 

771 

:i4S 


1920 

1,702 

1,.531 

171 

772 


1920 

.3,127 

2,757 

370 

.599 

Giilifunna 

192:i 

41 

20 

15 

2.127 

! Tcnnuaaw' 

1923 

51S 

449 

69 

.521 


1922 

40 

20 

20 

1 ,im 

! 

1922 

509 

448 

01 

801 


1921 

40 

30 

19 

1. !(>()' 


1921 

539 

454 

85 

0.5.) 


1920 

51 

4.5 

b 

1,731 


1920 

572 

4.80 

02 

1)56 

I'lond.i 

I92;i 

13.5 

08 

67 

200 

Texas 

1923 

3,791 

3,.511 

2.S0 

1.200 


1922 

149 

84 

05 

327 


,1922 

3,772 

3.340 

432 

930 


1921 

10.5 

73 

92 

167 


1921 

,3 tM)5 

3,176 

729 

071 


1920 

19S 

87 

in 



1920 

4,047 

3.592 

455 

1,1.5.5 


192.1 

2,077 

1,71.5 

902 

357 

Virginia 

1023 

142 

124 

18 

419 


,1922 

2,914 

1,890 

1,024 

.3,89 


1922 

1.36 

110 

26 

240 


il921 

3,1.52 

2,218 

9.34 

371 


1921 

134 

100 

28 

1.57 


1920 

3,313 

2,039 

674 

.54.S 


1920 

1.30 

115 

21 

190 

LoUlsMnii 

1923 

002 

720 

242 

519 

All other wtatia** 

il923 

32 

HI 

1 

1,11.8 


! 1922 

1,042 

74S 

291 

402 


■1922 

IS 

16 

2 

1.222 


1921 

1,09.5 

793 

302 

3.59' 


11921 

16 

14 

0 

024 


1920 

1,149 

8.81 

20.5 

441 

1 

1 

1 

1920 

1 

ir> 

14 

I 

950 

Mississippi 

1923 

1.751 

1 1.8.53 

1,433 

318 

4:34 

1 







1922 

1,.5I3 

1 340 0.52!, 







1921 

' 1.927 

1.53.5 

.3921 .532 

, 







1920.1 1,9.S8 

i \ 

1.043 

31.5| 548 

1 



i 




lnc)u<]<?H illiuoiti, ]^auHa8, Kentucky, and New Mi’\ica 



Table LVTIl. 


State 


Ifuilud StuLob 


Alahama 


Arizona 


Arkaii^as 


(Jalifurniu 


Florida 


Georgia 


Ixiuisiuna 


Mississippi 


Missouri 


COTTON ^^TA TISTK'S 



PEBCENTACiK 01^* Tui'Mi (\)TT(iX (iINNEP TO SrKriKlKll 

Dates, in States, 1920-1923 


rrowth 

year 




Pmentagi' 1,ot.il cotUin gumod to 



1(1 

Sejit, 

1 

^epi. 2:) 

Oft. 

IS 


1 

Nov. 

14 

Dee. 

1 

Dee. 13 

Jun. 1 

Jan. 


7 

•) 

30 '? 

03 

.1 

74 

3 

SI 

0 

ss 


93 0 


bS 

•J 

[ffii 

IB 



3(> 

0 

74 

3 

.82 

i 

90 

9 

•13 ‘J 

90 4 

97 

8 

HUM 

m 



T1 

7 

M 

t 

91 

o 

9.5 

X 

97 .5 

9s 0 

1)9 

>) 

iT2] 

b 

1 


fis 

9 

Ki 

3 

9! 

•> 

• 

95 

s 

97 7 

9s 8 

99 

'> 

I'.IJO 

•) 

0 

mm 

43 

4 

’)(> 

'■ 

(.7 

m 

70 

4 

S2 0 

S7 1 

!M) 

.5 


■ 


2(i '.1 

00 

t) 

s * 

1 

91 


97 

i 

9S 7 

91! .3 

99 

.5 

1'1‘T2 

m 

H 

40 2 

74 

4 

.M« 

S 

91 

3 

'IS 

t 

99 1 

■19 b 

99 

7 

1'I21 



39 2 

72 

< 

S7 

> 

m 

94 

> ' 

«» 

97 

i 

9S S 

99 4 

90 

5 

im 

■ 

9 

12 Ti 

42 

t 

01 

m 

.t 

75 

0 

S5 

0 

90 2 

94 3 

9h 

*» 


1 

0 

M S 

2s 

9 

43 



4 

07 

O 

M 

74 3 

SO 3 

s*s 

1 

11)22 

<1 


4 (> 

2.1 

> 

.W 

4 

.5(1 

3 

01 

5 

71 3 

93 1 

90 

■1 

1021 

(1 

•> 

J 

1. 'I 

20 

*/ 

M 

31 

M 

4'1 

1 

(.0 

1 

70 0 

>2 0 

SM 

b 

1920 

0 

3 

:» 3 

IS 

7 

2s 

0 

*11 < 
O ^ 

4 

r.4 

) 

(•3 5 

7.; 7 

S3 

3 

192:t 

0 

1 

7 [i 

47 

3 

00 

9 

73 

1 

ST 

\ 

91 0 

94 :> 

DO 

4 

1922 

(1 

r» 

27 s 

US 

.) 

si 


<•1 


9b 

b 

97 9 

MS K 

99 

4 


n 


20 0 

h'i 

4 

79 

1 

90 

(1 

95 

9 

9S 1 

99 2 

99 

b 


u 


4 S 

29 

7 

44 

i% 

.5r 

0 

0‘i 

1 

;■ 3 

^1 2 

S1» 

0 

1922 

1 

s 

7 

21 

9 

37 

5 

4() 

r» 

fib 

f 

US () 

72 2 

S2 

0 

1922 

0 

i| 

3 7 

1(1 

0 

29 

(I 

45 

1 

(>() 

9 

74 1 

S3 3 

S() 

9 

1921 

0 

r. 

4 3 

11 

3 

19 

1 

30 

9 

45 

“ 

50 S 

«(> 7 

75 

.5 

1920 


'1 

3 7 

17 

9 

21 

S 

32 

b 

42 

0 

4!> 0 

00 .5 

72 

3 

1923 

5 

•1 

:n !) 

7.5 

S 

S3 

K 

90 

•> 

'fit 

0 

9S 1 

US 0 

08 

9 

1922 

19 

() 

4(i 2 

74 

0 

X2 

0 

93 

0 

IC) 

(» 

PS 9 

99 0 

90 

7 

1921 

3 

0 

35 1 

07 

I 

7u 

9 

91 

K 

90 

»> 

9S 0 

99 1 

99 

4 

1920 

0 

9 

1() 9 

50 

4 


0 

77 

0 

S2 

4 

1)1 5 

93 7 

95 

4 

1923 

3 

1 


07 

.5 

79 

S 

88 

0 

95 0 

97 9 

98 9 


2 

1922 

19 

2 

60 7 

77 

3 

86 

9 

92 0 

90 

s 

98 4 

99 2 


4 

1921 

5 

H 

47 7 

77 

4 

89 

5 

91 

9 

97 

0 

9fi 7 

99 0 


1920 

1 

0 

19 3 

50 

2 

OS 

S 

80 

5 

SO 

8 

91 2 

94 3 


7 

1923 

3 

3 

29 0 

GO 4 

79 

3 

KS 


9.5 

3 

97 I 

98 1 

98 

A 

1922 

4 

2 

40 1 

79 

9 

W) 

3 

95 

g« 

9S 

2 

99 0 

99 0 

99 

7 

1921 

1 

0 

35 7 

OS 

0 

S3 

<> 

91 

7 

97 

0 

■JS 2 

W) 1 

99 

3 

1920 

0 

7 

22 3 

62 

5 

69 

5 

70 

K 

85 

8 

01 0 


96 

7 

1923 

0 


17 6 

50 

3 

73 

5 

S> 

0 

9.5 

.5 

97 H 

9S 5 

98 

9 

1922 

1 

A 

35 a 

70 

(> 

S.5 

2 

93 

4 

97 

7 

99 0 

99 5 

99 

6 

1921 

0 

5 

30 7 

02 5 

7S 

b 

89 

7 

90 

0 

98 5 

99 4 

*19 

5 

1920 

0 

1 

10 7 

3S 

S 

55 

3 

07 

8 

80 3 

8b 2 

91 2 


4 

1023 



0 6 

2ii 

3 

43 

1 

53 

8 

70 

pm 

t 


82 7 

88 

8 

1922 

a 


14 9 

45 

1 

64 

0 

SO 

1 

IK) 

9 

! 93 5 

96 2 

98 

4 

1921 

a 


20 9 

59 

4 

81 

2 

1 

0 

i 97 

J 

i 98 9 

90 7 

99 

7 

A I/M A 

1920 

• 

« 

0 3 

17 

8 

35 

1 

! 4b 0 

1 57 

* 

8 

i 04 7 

7<> »> 

( - 

. 80 3 


* Less than one-tenth of 1 pisr cent. 
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Tablk LVIII.—Pkrcentage of Total Cotton Ginned to Specified 

Dates, by States, 192(K1923.— {Continued) 


Pcrccutago tcital cott(»a ginmnl to 


i^tule 

^ i T? U4I 

year 

1 Sept. 1 

Sept. 25 

Oct. 18 

1 

Nov. 1 

Nov. 14 

j 

Dec. 1 ' 

1 

Dec. 13 

Jan. 1 

Jan.16 

North Carolina. 


n 

14 9 

53 5 

69 3 

79 0 

Ml 

■hH 


9G 5 

97 6 


1922 

0 1 

17 0 

■Q 

65 G 

78 7 

■iiaa 


96 7 

98 0 


1921 

a 

17 G 

KM 

72 4 

83 0 

91 9 ! 


97 5 

98 4 


1920 

a 

3.3 

MIBB 

■H 

37 5 

52 8 

G4 4 

71.7 

1 

79 4 

84 5 

Oklahoma 

1922 

0 9 

9 6 

32 9 

44 4 

55 3 1 

70 3 

84 9 

93 2 

96 6 


1922 

mm 

20 1 

69 0 

84 8 

92 G 1 

97 0 

98 3 

99 3 

99 5 

1 

1921 


29 4 

73 8 

91 1 

96.7 

98 5 

99 2 

99 7 , 

9!) S 


1920 

IX 

5 1 

29 0 

30 5 

47 1 

59 2 

66.1 

74 2 

80 ') 

South Ciiroiiiri . ' 

' 192.1 

0 3 ! 

24 2 

1 

64 0 1 

79 0 

87 7 

94 5 

97 1 

1 

98 4 * 

9S S 


i9’>3 

0 9 

2V (i 

6."» ') 

79 S 

89 4 

95 3 

97 1 I 

98 2 

OS 


1 1921 

0 1 

27 J 

1*2 7 1 

79 2 

87 1 

!)3 5 

96 4 

'JS 0 

9S 7 

, 1 

1920 

a 

10.4 

34 0 

52 5 

66 5 

76 2 

82 6 

88 0 1 

91 J 

Tcuncss(’<‘ 

i92;j 


1 4 

35 1 

52 0 

66 S 

85 0 

89 9 

93 9 

95 7 


1922 

1 

u 

1 

13 9 


72 8 

85 9 

94 7 

‘16 7 

98 1 

99 0 


1921 

'1 

11 2 

5.1 8 j 

75 0 

87 5 

94 4 

9S 1 

99 2 

*19 5 


1920 


0 .1 

17 0 

1 

36 6 

52 0 

66 0 

74 8 

80 0 

88 1 

Texas. 

i 192ri 

2r) 9 ' 

51 S 

76 4 ' 

83 I 

S7 S 

93 0 

1 94 9 

97 0 

98 0 


1922 ; 

IS 1 ! 

57 4 

84 5 ' 

91 1 

91 7 

96 6 

, 97 9 

98 9 

99 3 


1921 

19 fi 1 

57 4 

81 6 1 

90 (i 

95 2 

97 5 

98 5 

99 4 

99 6 


1920 1 

7 9 1 

32 8 

62 6 

G9 9 

76 1 

82 5 

86 7 

90 3 

93 1 

Virginia . 

1923 


1 7 

27 4 

42 3 

57 8 

72 8 

83 1 

8*) 3 

92 3 


1922 

( » 1 

t ♦ • • 

2 5 

29 4 ! 

50 4 

72 3 

86 3 

1 92 5 

95 2 

96 2 


1921 ! 

■ « • a 

68 

45 1 

63 8 

79 8 

90 2 

i 94 5 

96 5 

98 0 


1920 

■ i » • 

• • • • 

5 0 

14 1 

29 4 

45 1 

56 5 

62 8 

06 6 

All other .sliili-M^ 

1923 

» • • • 

3.0 

22 8 

37 4 

48 0 

i C5 3 

71 3 

75 3 

1 

8:} G 


1922 

■ ■ • • 

06 

24 5 

37 3 

52 3 

74 G 

82 0 

90 3 

95 1 


1921 ; 


4 3 

41 4 

58 7 

74 2 

84 7 

91 7 

97 5 

99 6 


1920 

r • 

! 

15 3 

1 

21 4 

j 

j 

' 34 2 

49 S 

62 9 

72 9 

85 G 


«Leas than oin‘-tcuth of 1 ikt corit. 

^ Includes Illinois, Kansas, Kentucky, and New Mexico, 
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Table TjIX. Percentage ItEDUcTiox from P'n.L Yield ver Acre of 
Cotton from Stated Cai’ses, as Reported )n ('hop Corre¬ 
spondents, 1009-192* 


B, 

(MtLUONS' 



Ollier Tol.al IMiiet 
cli- cli- ths- 
inatic 1 mafic eas{‘s 


2.3 

2.8 

2.3 

3.1 

2.1 
3.2 
4.5 
8 7 
(>.0 
G.8 
3.0 
5.0 
5.0 
3 0 
5 3 
7 7 


21 3 
18.0 
17.5 
IG.O 
' 13.1 

j 21 2 
i 20 2 

j 25.5 

25.2 
10 3 
, 13.H 
23 1 
20 7 
j 15 -1 
! 22 G 
: 28.G 


Insect 

])ests 


0 8 1 

0.7 ; 
0.8 
1.0 
1 1 
1.1 
2.0 

1.3 
0.0 
1.0 
0.2 
0.5 

4.3 
0.4 
0 4 
1.2 


12 0 
2G.G 

20.7 

35.4 
2t.O 

18.8 
7.0 

12.3 

15.7 

1‘) o 

J w • 

9 8 
8.9 
G.5 
7 9 
7 5 
7 0 


t- -t-.-—!- 


United States I 

1 1 \A! 


Other 
or un¬ 
known 


Total 


0 G 
0 2 
0 2 
0.5 
0 8 
0.5 

1.2 
0.8 
O.G 

3.4 
I.G 

1.2 

1.2 

2.4 
5 1 
1 3 


|l 34.7 
45.5 
45 2 
52.0 
39.0 

41.9 
40 3 

30.9 

42.4 
3t> 8 

25.4 
33.7 
32 7 
20 I 

i 35 G 
32 0 



N7tJ 


A / *' ^ore>9n countnet 

. I *'•' •••• ( inchdftiQ Chtno ) 

^ I I 1 I 


(inchdftiQ Chtno } 


Foreiijn countries 
(Fxdudtng Chmo ) 


*90~9I *95*96 1900‘0I *05"06 *I0"II *15*16 *20*21 *25*26 30*31 35*36 

•^pnCLlMIhlAPY 

Fig. 139.“Cotton production in Imilod States and foreign countries, 1800-1801 

to 1035-103G. 
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Fro. 140.—Potton-produfing areas of the world. (After U. S. D. .4.) 
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World's Production and Consumption of Cotton. —The souro(»s 
of information in regard to the production, consumption, and 
stocks of cotton have never been adequate or altogether satis¬ 
factory for many countries. Tlie United States is tlie only coun¬ 
try that has provided an efficient means of determining i,he 
supply and distribution of cotton within its borders. ()tJu>r gov¬ 
ernments in the principal cot.ton-producing countries have been 
providing estimatos, approxiinat('ly cornn^t and fairlj’* nullable. 
Th(‘ Indian government publishes a memorandum from time 
to tiuKi during the cotton year bast'd upon estunat.es ri'ccMved 
from the several producing pro\duces and the statistics of yarn 
production compik'd from returns of the sinnners. The I^gy]>tian 
government publisht's monthly returns showing the number and 
weight of steam-pressed bak'S from S(']>t. 1 of eatdi st'ason to tlu^ 
date to which the report relates, l)ut compkdt' data ai*e not avail¬ 
able until the end of the yrar luid do not necessarily n‘i)resent, 
the actual growth of the s(‘asoii. 

Information as to production, consumption, and slocks iji all 
countries except the Unit(^d States is cojnj)ile(l frojn r(‘])oris 
transmitted by the representatives of the guvernintait in ionign 
countries and from special correspoiukaice, trade*, rejiorts, and 
such accounts of the jnovements of cotton as an* available. 

While the average weight of the Am<‘rican bak* a]iproximates 
500 pounds, the weights of the packag(\s into whi(di sc*A(*ral 
foreign cottons arc packed vary from 200 pounds or k*ss to 750 
]K>unds or more. For this reason, the statistics for all tlu'se 
countries have been expressed in l)ales of 478 jxnmds, whicl* is 
practically equivalent to a 500-pound gross-weight bak*, h\ ordei 
to provide a practical unit for comparativ*; ])urposes that will 
at the sam<^ time convey the eonventional id(*a ol ac^tual quantity- 
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Tabls LXI. —Cotton: Grade, Staple Length, and Tenderability or 
Crop and Cakuy-over, United States, 1931-1932 to 1934-1935 


Item 


Total**. 

Total American upland 
Total Aracrican-EKy]>>| 
tian . ... 

Grade (American upland): 
Extra White: 

Above Good MiddUna 
Go^ Middling . 

Strict Middling ... . 
Middling 

Strict Low Middling . 
Low Middling 
Below Low Middling. 
White: 

Middling Pair 
Strict (i(^l Middling 
Good Middling 
Strict Middling 
Middling 

Strict Low Middling . 
Low Middling 
Strict Good Ordinary 
Good Orduiary 
Spotted: 

Good Middling . . 
Strict Middling . 
Middling 

Strict Low Middling 
Low Middling 
Yellow-tinged: 

Strict (}f^ Middling 

Good Middling. 

Stnct Middling ... . 

Middling . 

Strict Low Middling 
Ijow Middling . . 
Light Yellow-stained: 
Good Middling . 

Strict Middling . .. 

Middling . 

Yellow-stained; 

Good Middling. 

Strict Middling. 

Middling . 

Gray: 

Good Middling. 

Strict Middling. 

Middling .. 

Blue-stain^: 

Good Middling . ... 

Strict Middling. 

Middling . 

No graded . . 

Stajdo length (American 
upland): 

Shorter than "6 Inch, 
and inch . . 

and inch.... 

1 and 1 ^^2 inches 
1M c and inches . 

m and ] -H 2 inches . 
l^tsandl^a inches .. 

1 inches and longer.. 
Tenderability :<* 

Total tenderable .... 
Total untenderable . 


Crop, 1.000 lades Cairj^ver Aug. 1.® 1,000 bal« 


1931- 

1932 


1932- 

1933 


1933- 

1934 

1934- 

1935 


1931 


1932 


. 1933 


1634 


1935 


16,028 

9 

,12,709 

'6| 

12,664 0 

9,472 

0 

6,262 

71 

9,576 

's; 

8^ 

5) 

1 

7,64^ 

1 

7,137. 

5 

6,61.5 

2 

:,701. 

3 

12,654 3 

9,458 

0 

,6,246. 

0, 

9,560 

»i 

8,069, 

“ 1 
7i 

7,638 

■i| 

7.128 

9 

13 

m 

4 

8 

3 


14 

0] 

! 16 

71 

26 

5! 

9 

s; 

7 

Of 

8 

0 

0 

1 

6 

1 

8| 

16 of 

10 

3| 




3| 

0 

I 

0 

3 

0 

2 

76 

7| 

106 

9 

363 3 

914 

1 

30 

4 

33 

21 

7, 

157 

7 

50 

8 

174 

2' 

132 

8 

623 6< 

2,259 

3j 

24 

6 

40 

4 

32 

1 

821 

Of 

519 

4 

88 

1, 

88 

2 

409 6! 1,284 

i 

16 

8 

19 

0 

34 

2 

1,128 

1 

926 

2 

62 

0 

99 

6 

189 6' 

281 

9 

6 

6 

8 

9 

32 

2 

, 460 

7 

383 

0 

29 

7 

28 

9 

44 7! 

63. 

0 

0 

9 

2 

5 

14 

1 

81 

4| 

74 

2 

4 

3 

1 

8 

0 9i 

1. 

6 

0. 

1 

0, 

.1, 

0 

9 

1 4 

1 

0 

7 

10 

9 

1 

2 

2 0 

0 

01 

3 

2 

3 

2 

2 

2 

1 1 

8 

0 

9 

940 

0 

251 

3 

204 7 

110 

o\ 

219 

9 

454 

7 

202 

1 

' 125 

2 

119 

3 

5,873 

4 

3,147 

0 

2,4011 5 

1,187 

2, 

1,530 

3 

3,183 

5 

1,931 

7 

! 1,079 

4 

1,141 

7 

5.233. 

2 

4,474 

f 

2,899 1’ 

1,424 

6 

2,077 

8 

3,292 

2| 

2.801 

6 

,1,438 

7 

1.770 

3 

1,759 

•> 
«1 

1.569 

0 

M 

1,143 3 

408 

2! 

92S 

3 

1,083 

3 

1,210 

1 

086 

5 

848 

1 

640 

3^ 

330 

3, 

238 0| 

107 

2 

273 

9 

24.3 

1 

2.5.5 

0 

171 

9 

160 

G 

421. 

9 

116 

3 

52 6 

33 

4 

71 

4 

1 148 

6 

144 

7 

72 

5 

40 

0 

160. 

$ 

55 


11 1 

11 

4 

21 

3 

1 98 

5 

82 

6 

51 

8 

16 

U 

11.5 

3 

193 

6 

479 4| 

130 

2 

93 

1 

102 

4 

102 

6 

111 

9 

45 

5 

428 

5 1.054 

0 

2.130 1 

664 

4 

383 

o| 

1 392 

•5| 

! 547 

3 

478 

1, 

445 

3 

247 

9 

073 

0 

1,041 6 

345 

4 

34S 

2 

244 

3 

385 

9 

:i7S 

8 

354 

0 

185 

2 

217 

5 

224 5 

96 

3 

95 

3! 

59 

Oi 

101 

3 

112 

51 

76 

8 

71 

3 

78 

8 

57 9 

28 

2 

27 

ii 

31. 

4 

56 

8 

57 

5 

10. 

5 





4 0| 

0 

1 

0 

1 

0 

1 



0 

2 

0 

3 

1 

6 

2 

7 

1 0 

9 

4 

0 

3 

2 

2 

7| 

3 

o| 

! 1 

3 

4 

5 

10 

7 

7 7 

3 

2 

18 

3 

16 

5 

14 

2l 

22 

9 

17 

4 

/ 

3 

9 

0 

1 0 2 

1 5 

5 

21 

2 

19 

5 

16 

o; 

27 

5| 

1 28 

0 

8 

1 

9 

7 

2 3 

3 

0 

11 

5 

11 

3 

8 

3! 

45 

4 

36 

3 

0 

4 

1 

7 

1.2 

1 

3 

5 

,5 

4 

9 

4 

0| 

35 

3 

14 

3 

0 

1 

0 

1 

0 2! 


0 

1 

0 

1 

0 

1 

0 

2 

0 

1 

0 

2 

' 0 

l! 

1 0 1 

0 

2 

0 

4 

0 

2 

0 

.2l 

1 0 

1 

0 

2 

0 

4 

0 

1 

i 0 2! 

1 0. 


1 

1 

0 

.5 

0 

2 

0 

2| 

1 0 

3 














0 

I 

0 

1 








0 

4! 

i 0 

.4 

0 

1 

0 

4 

0 

3 

0 

1 






1 

.6 

0 


0 

1 

1 

.8 

1 

7 

0 

5 

1 

2 

1 

i 

0 

1 

0 

.l' 

0 

4| 0 

2| 




6 

0 

5 


1 K 

7 

4 

0 

7 

2 

1 

2 

1 

2 

7 

2 

0 

5 

.1 

3 

.01 1 1 

2 

6 

0 


2 

1 

1 

7| 2 

7 

1 

4 








0 

1 









0 

.1 











0 

2 










0 

2 

! 0 

2 



0 

3 

0 

1 

54 


34 

8| 2S 2 

12 

.1 

1 21 

.0 

, 57 

2 

. 60 

6 

74 

.6 

31 

4 

1,019 

.5 

1 837 

7 

630 1 

78.3 

.01 463 

0 

1 298 


188 

4 

233 

4 

1 528 

8 

6,.503 

.3 

1 4.786 

6 

4,504.4 

3,490 

.9 

>2,015 

.7 

3,392 

62.503 

6 

2,534 

1 

2,773 

6 

4,511 

9 3.071 

0 

1 3.092.2|2 065 

4 

1,528 

2 

'2,704 

0 

2.199 

3 

2.112 


1,799 

5 

2,557 

1 

1.822 

0 

• 2,004 3 

; 1,415 

6 840 

2 

1,657 

6 

1,774 

6 

tl.477 


996 

2 

1,087 

8 871 

8 

■ 824 1 

’ 880 

1 

414 

8 

M V • 

5 

671 

7 

615 


533 

1 

590 

0i 622 

1 

640.3 

080 

€ 

i 269 

.5 

1 

7 

562 

9 

! 529 


353 

.7 

224 

.6, 84 

5 

143 8 

; 123 

1 

89 

7 


0 

143 

6i 111 


108 

9 

31 

0 5 

7 

6 1 

19 

a 

i 15 

• 


6 

25 

6| 23 


35 

1 

14.833 

£ 

l!n.480 

1 

11,782 fl 

18,518 


5,543 

.3 

3,882 

,7 

'7,437 

.4 

'6,900 

8 

6,371 

0 

1,781 

a 

li 1,212 

2 

J ,8715 



703 

.7 

677 

6 

i! 633 

a 

>1 668 

3 

757 

9 


" CarT>'-over of foreign cotton not Included. 

1 ^ Report of Bureau of the Census. 

Includes bales not otherwise classified above. 

According to see. 5, United States C'otton Futures Act. 

Nom: From Bureau of Agricultural Economics. Adapted from Stalittical BuHfUm 40,47,52, aud a manu¬ 
script now ready for the printer. 
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Table LXII. —Percentage of American Upland Cotton of Each 
Staple Length, by States, 1928-1929, 1929-1930, and 1930-1931 

Stn]>lu liMJKtl). mriiPN 


Statpe 

UnittHl States 

Alabama 

Arizona 

ArkttUKiiH 

Culifoniia 

Kh>nila. 

OeorRiii 

bouisiaiiit .. > . . 
MlSHtRsiplM . . . 

MiHHOuri . 

New Alexiro 

North Carolina 

Oklahoma. 

Sonth Carolina 

TeuncHWje. 
Texiis .. . . 

Virginia 

All other htates 



7 1, 1*'h'.;1'h l'*i6 14 

uiul xnc! t uiul 1 nit<l i ait«) and 

I 1'82 V,. 


(1928-102H 
-i 1929-19:10 
i 1930-1931 

(1028-1929 

< 1929-1930 
<1030-1931 

i 1928-1020 

< 1929-1930 
/ 1930-1931 


1928- 1920 

1929- 1930 

1930- 1931 


run 


i 1928-1929 
^ 1929-1930 
( 19.30-1931 


1928- 1929 

1929- 1930 

1930- 1931 

1928 -1929 

1929- 1930 

1930- 1931 

1928- 1929 

1929- 1930 

1930- 1931 

1928- 1929 

1929- 1930 

1930- 1931 

1928- 1929 

1929- 1930 
V1930-1931 

(1928-1929 
\ 1929-1930 
i 1930-1931 

1928- 1929 

1929- 1930 

1930- 1931 

1928- 1929 

1929- 1930 

1930- 1931 





LllIl] 


[IIIMI] 


■V V \ 'o ] • 

J4.541 .' 1:22 6|U 

20 l!;i8 MH 9 11 

13.4 38.824.0 12 

24 0 69 7 4 r> 1 

44.8 52 0 2.2 (I 

38.6 65 4 5.2 0 

2.2 9.5 14.733 

1.2 .3 6 2:J O.W 
0.2 4.232.1 37 

10.5 29.6 23.8 18 

12.8 28 2 27.1 18 
9.0 22.7 29.3 23 

1 6 12.0 17.2 27 
0.3 2.0 6 9 47 
.... 0.7 5.7 16 

11.572.6 12.4 2 

37.6 r»7.4 4 0 0 

19.868.2 11.4 0 

12.3 70.6 13.7 2 

21 1 68.5 8 5 1 

14.9 68.6 13,0 2 

12 0 29.6 26.0 18 

13 0 25.8 26 6 21 

12 9 22,7 23.7 26 

17.4 17 7 7.7 8 
10 1 18 8 12.1 10 

7 9 20 5 18.1 14 

5 8 20 5 35.5 26 
1 4 26 1 40.1 25 

7.3 37 3 30 3 13 

6.0 7 5 10 5 26 
5 4 3 1 7.2 46 
0 5 1.4 8.1 37 

10.0 09.7 14 9 3 
10 7 62.6 19.7 5. 

5 2 51.2 29 3 10. 

13 6:i5 6 33.4 14 

28.6 44 3 18 5 6 

14.5 40 9 34.6 8 

6.0 56.0 19.5 9 

11.2 .52.9 IH 9 9 
2.7 41.7 28 2 i:i 

20.8 40 8 25.5 10 

15.9 34.4.32.5 14 
15.1 32.833.7 14 

16 1137 .6 31 5 11 

25.6 33.2 25.1 12 
12 3 34.2 35.0 15 

6 3|82 8 10 6 0 
6 9:71.0'20 0 1. 
g.4|69 ]!]9.4 1 

9 7 3 2 ! 8.1 16 
3.41 1.1 12 4 25 
7 . 8 : 15.6 21.9)28. 


r 1C ; 

tt i f \ 


0| 5 6^ 3412 
.7 Of) 3 81 0 Hi 
.7 7 0 2 8 0 4 

6 0 2 “ « 

.3 0 1 « 

6 0 2 “ 

.2 37 5 2 9 

.3 16 0 2 2 0.1 
.8 23 4 2 3 

.4 10 7 5 4 1 4 

.7 9 2 3 3 0 6 

.9 12 3 2 6 0 2 

. 8 35 1 6 3 

.3 40 6 2 9 

.2 62 0 15 3 0 I 

0 10 0 5 
7 0 3 
.6 

7 0 5 0 1 0 1 

6 0 .i “ 

3 0 5 (» 1 “ 

.6 7 6 4 0 1 2 

4 8 0 3 7 0 6 

6 9 6 4 0 0 5 

7 17 8 20 9 K 3, 

8 20 7 22 0 5 2) 

3 21 5 14 9 2 7! 

9 9 8 1 2 31 

4 6 2 0 8 “I 

9 4 5 0 7 

9 41 3 7 8 

9 32 1 5 3 

2 44 3 8 4 0 1 

5 1 0 0 6 0 3 

9 0 9 0 21 “ 

2 3 3 0 7! 0 I 

5 2 1 0 7 ! 0 1 

0 2 0 0 6 « 

4 1 4 0 3 “ 

2 4 6 .12 13 
7 5 l| J 7 0 4 
9 8 4j .1 9i 1 1 

0 2 5[ 0 :ll 0 1 

9 2 0' 0 3; “ 

5 3 6 0 31 

9 2 2 0 6: 0 1 

6 2 71 0 7 0 1 

1 2 6 0 7 0 1 

4 

9 0 2 

9 0 2 

l|29 1 16 1 14 5 
8,22 5 23.6 11 2 
1 21 9 4 7; 


Lees than one-tenth of 1 per cent. 

Note: From Division of Cotton Marketing 
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Table LXIll. —Cotton: Average Dis(;orrNTS and Premiums for Staples 
Shorter and Longer than for Middling Spot Coi'ton, 

1925-1920 TO 1934-1935 
{Bureau of Agricultural Eco7ioniics) 


1 

Di.s- 

%-incli, 

aVtTJlRt* 

price 

per 

(■(‘Ills 

' Premiums for* 

Y(*:ir 1)0^111- 
niti^ Atigtisi 

(■(umt 
for f 
itu'li/' 

1 "'I'r 
✓ 1 f) 

inch, 

1 

inch, 

iKfi 

inches, 

iL' 

mch(^s, 

1^10 

inches, 

iH 

inc.hcs, 


jxiinls'' 

points'^' 

points'' 

poinis'' 

pomis''; 

1 

points*' 

points*' 

1925-1925 

125 

19.68 

1 

76 , 

106 1 

202 

396 

1 

635 

1 

935 

192ti 1927 

100 

14.40 


106 

159 

266 

480 

860 

1927-1928 

94 

] 9.72 


93 

106 

275 

409 

631 

i928-1929 

G7 

1S. 67 


96 

177 

237 

332 

587 

1929-1930 

108 

13.7<) 


118 

182 

232 

347 

630 

1930-1931 


9.6L : 

41 

91 

154 

192 

317 

070 

1931-1932 

39 

5.89 

21 

51 

93 

154 

244 

425*= 

1032-1933 

21 

7.15 

14 

39 

75 

UK) 

20 K 

425*^ 

1933-1934 

23 

10.81 

19 

53 1 

IK) 

161 

270^ 

453** 

1934 1935 

36 

12.36 

34 

78 

120 

, 158 

236'’ 

479*^ 


« AvcMUKCof New OilpMhs, Hou«<oii, utid Oulvp.^ton, euleiiJutediioriJ iictuiil h.ilcMiiid paiUy 
estimated. 

^ Avemge for the 10 desj^iimted spot markets 

^ Averape of New' Oilcans and Memphis for 1 • ifi inehes uiidlonpur and foi inch and 
1 inch from ltl25 to I02<i-1027, inclusive AveruRe of the si\ desiRnuted markets 

(New Orleans, Memphis, TIoiisloii, (hilvcston, Dallas, and Little Rock) foi iinh and 
1 inch fiom 1027- 1028 to liKH- ItKlS, inclusive. 

•^Hundredths of u cent a pound. 

* Memphw only. 
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TabliE, LXIV. —Cotton; Avkhaoe Premiums and Discounts for Grades'^ 

ABOVE AND BELOW MIDDLING FOR THE 10 DESIGNATED SfOT 

Markets, 1925-1920 to 1934-1935 


Year liegin- 
ning August 

Premiums for 

Mid¬ 

dling, 

avoi- 

age 

pi ice 

1 per 
pouiiij. 
cpiUm 

Diseountn fur 

Mid- : 
dling ! 

T' ^ 

I* an, ; 
points.*’ 

S^tiict 

Good 

Mid¬ 

dling, 

pomtv 

Good 

Mid¬ 

dling, 

points*’ 

St net 
Mid¬ 
dling, 

point.'j* 

1 

Rtnrt 

j.»»w 

MkI- 

dlmg. 

peuntx' 

bou 

Mid- 

1 

1 dliiig, 
pOUltH'’ 

1 

St. Id 
Gcxid 
Gi di- 
iniry,'’ 
point,H' 

1 

GtKKi 

Gtdi- 

nniy,^ 

points** 

11)2&-192(> 

■1 

H 


50 

19 68 

JIO 

268 

■ 

563 

1926-1927 

129 

■■ 


58 

14 40 

104 

238 

381 

501 

1927-102S 

100 

76 


33 

19 72 

51 

114 

197 

284 

1928-1929 

81 

60 


28 

18 67 

73 

1 nil 

23(; 

322 

1929-1930 

: 92 

76 

01 

41 

16 79 

74 

170 

278 

,376 

1030-1931 

88 

70 

52 

31 

9 01 

59 1 

138 

226 

305 

1931-1932 

70 

.56 

41 

24 

6.89 

29 

t>l 

101 

138 

1932-1933 

02 

50 

39 

25 

7.15 

27 


S9 

123 

1933-1934 

, 7t 

50 

44 

30 

10 SI 

35 


123 

165 

1934- 1935 

m 

58 

47 

1 

32 

12 30 

38 

1 

1 


131 

177 


' While wtaiidardi^ suid Jn-hicli staple. 

*' These Eludes niitcndcrable accoidiiiE to sec ^ uf tlu* Vniled States C’otton r'lturns Art. 
*■ Muiidiedlhs of n <'.enl a pound. 

Notf.' Fr<»m Hiiieaii of Agucultmal lOconoiitics, for cailier yesars in J'KH “Year¬ 

book," Table 120. 


TarLa£ 1. XV.- -Cotton; Averaoi!: Prkto teu Pound Ueoeivkd by 
Prootceus, 1'nitkd States, 1920 J927 to 1935 -1930 

(In cunts) 


1 

1 

Year , 

< ^ 

Sept. 

15 

Oct. 

15 

1 

Nov. 

15 

Doc. 

15 

Jnn 

15 

I'Vb 
16 , 

Mar. 

15 

Apr 

16 

May 

16 

.Tune 

15 

July 

15 

Weighted 

average 

1926-1927 

16 1 

16 8 

11.7 

11.0 



11 5 

12 5 

* 

12 3 

13 9 

14 8 

1 

1.5 .5 

12 .5 

1927-1928 

17.1 

22 5 

21.0 

20 Oi 

T8,7 

'is.o 

17.0 

17 81 

18 7 

|20 1 

19 7 

21 0 

20 2 

i;)2&-1929 

18 8 

17 6 

18.1 

17 8 

18.0 

17.9 

18.0 

18 s' 

1 

18 5 

: IK 0 

1 

|17 9 17 8 

18 0 

1929-1930 


18 2 

17 5 

16.2 

16 0 

jl5 8 

14 8 

13 8 

14 7114 5, 

|14 0 

n 9 

16 8 

1930-1931 

11 4 

9 9 

9 2 

9.6 

8 7 

8 6| 

9 1 

9 6 

9,3 

8 8; 

i 

7 7 

8 5 

9 6 

1931-1932 

0 3 

5.9 

5.3 

6.1 

5 5 

5 6; 

5 8 

0 2 

5.7 

C o 

4 6 

5 1 

5.7 

1932-1933 

6 5 

7 2 

G.4 

5.9 

5 4 

! 5 o: 

5.5 

6.1 

0 1! 

8 

H 7 


6 5 

1933-1934 

8 8 

8 8 

9.0 

9 0 

9 C 

10 i 

n.7 

11.7 

11.o! 

1 

11 0|]I 6j 

12 3 

10 2 

1934- 1936 

1935- 1930 

13.1 

11.6 

13 1 
10,6 

12 6 
10,9 

12.3 

11.6 

12 4 
11.4 

12,3 

» • • • 

j 

12.2 

11.6 

• * • • 

11.7 

t 

• • • # 

12.0' 

• • • 

1 

11.8 

n.9 

* • • « 

12 4 

11.1** 


o Preliminary, 

Note* From Bureau of Agricultural Economica Baaed upon return? from price 

reportere. Monthly prices, by states, weighted by production to obtain a pnre for the 
t^nited States; average for the year obtained by weighting state price averages for the crop 
marketing season. Data for earlier years in 1928 "Yearbook,'* Table 266, only monthly 
prices are comparable. 
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Table liXVl.^ —(Jotton: Inteknational Trade, Averac?e 1925-1926 to 

1929-1930, Annual 1931-1932 to 1934-1935 
(In thousands of hah's) 


Yc&r beginnlnK July 


Oouiitry 

Average 

1H25 li»2fito 1031 -1932 

1932-1033 

1933-1934 

1020-1030 




Ex- Im¬ 

ICx- Im¬ 

Ex¬ 

Im- Ex¬ 

Tm- Ex¬ 

Im¬ 

ports ports 

ports porta 

ports 

ports 

ports ports 

ports 


PrincipiJ Exporting coun- 











trios: 











T'lilted StiiUs? 

S.570 

39f» 

fi.osil) 

139 

8,647 

133 

8,300 

157*' 

5,066 

116 

BntLsh India . 

2,93S 

Uf) 

l.SfisI 

470 

2,125 

193 

2,585 

202 

2.733 

379 

Iwit . . 

1.4S4 

0 

1.652 

0] 1,274 

0 

1,875 

0 

1.069 

0 

Brazil . . 

119 

0 

4rt| 

0 

5 

0 

235 

0 

725 

0 

Argciitimi . 

ss 

1' 

123; 

o| 

122 

0 

92 

0 

142 

0 

Total 

13,208; 

570 

12,309' 

015 

12,174 

326 

13,153 

359 

10,335 

405 

Principal ImiKirting coun- 











tries: 











LnibHl Kingdom. 

0 

3.070 


2,47.'] 


2,400 


2,955 


2,230 

Japan . 

0 

3,001 


3.62S 


3,080 


3.503 


3.f»58 

Germany. 

32i 

1,900 

350 

1,000 

270 

1.771 

253 

1,923 

2at 

1,154 

France. 

100| l,(i40 

47 

787 

24 

1,402 

12 

1,473 

31 

951 

Italy . 

1 

1 .m 

0 

856 

0 

898 

2 

1,009 

0 

747 

China'* . 

2K‘) 

030 

220 

1,298 


i.o:i(K 

2f)2 

550 

97 

536 

Czi'chodoi akin ... . 

4 

567 

1 

395 

0 

340 

1 

349 

10 

32S^ 

Belgium . 

14 

400 

73 

300 

01 

308 

114 

389 

122 

342 

I’oiand . 

0 

283 

0 

1 

218 

0 

241 

0 

314 

0 

280 

('aiuida . 

0 

271 

0 

202 

0 

Ifll 

0 

317 

0 

255 

Netherlands . 


192 

2 

189 

1 

152 

2 

207 

1 

181 

Austria . . 


149 


no 

0 

88 

1 

138 

1 

142 

Switzerland 


141 


109 

0 

117 

01 123 

0 

122 

Sweden ... 


100 


121 

0 

109 

0l 137 

0 

129 

Total 

'3fi|l3.4fi9 

U95{12,30U 

641 

112.202 


13.453 


11,061 

" Preliminary. 












^BuginninR 11)H3-1934, iinporte for consumption. 

f 3-year averuffc. 

Calendar year. 

* Beginning July 1. 1032, figures do not include Manchuna. 

^ Monthly Oop Report and Agricultural StatLstics. International Institute of Agriculture. 

Nove: From Bureau of Agricultural Econonucs. Official sources except where otherwise noted. Baica of 
500 pounds gross we-ight or 47 k iHninds not. The (iguri's for cotton refer to ginned uiid unginned cotton but do 
not include lintcrs, mill waste, cotton batting, scarto (Egypt and Sudan), when separately stated Wher> 
ever iinginned cotton has been separately stated in the original reports, it has been reduced to ^nned cotton 
in this statement at the ratio of 3 pounds ungiiined to 1 pound ginned. 
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Table LXVIL— Net Receipi-s of Raw Cotton at Puincival Cotton 

Ports, for Specified Years, 1875-1924 
(Compiled from reports of New Orleans Cotton ExchaiiKe. The stulisties 
for 1915 to 1924 relate to the 12 months ending July 31, and those 
for prior years to the 12 months ending Aug. ,30 


Net ropoipte of cotton, ruiniing bales 
Port 



1924 1 

1923 

1922 1 

1921 

1920 1 

1919 1 

1918 1 

1915 

Galveston 

12.S75,78312,345,(17412,561,93513,144,3612 

.101,119 I.933.092'l 

,021.88614 

IX)1.710 

J*ort Arthur and 

1 t 

I 

» 



’ • 1 



Texas City . . 

16,8.521 

69.917 

34,2731 

4(i.9Wj 

329.637! 

124,276! 

80.728 

560, m 

New Orleans .... 

1,372.064 1.365.382 1 

,277,802 

1 ,.504.751 1 

,366.735 1.635.444 1 

.664.267 1 

810.184 

Mobile . 

86,344 

90,377 

166,317 

li 

26.5,17h| 

1.55.516; 

107.2'H)j 

166.997 

Pensacola . 

6,014 

6,049 

2,108 


i<,J9S| 

4,0;i8 

1.5.024, 

87, 2:10 

.lacksonville and 





' 1 




nandina . . 

6,086 

9,584 

5,407! 

5,8®; 

ir>.n7 

:16,0S2 

38,.58.5 

;i4.770 

Brunswick 

460 

25,391 

30,224] 

12.424 

168,366 

186,114 

15s.791 

21.5 504 

Bavaniiah 

456.474 

454,0271 

761,071 

727,506 1,306,361 1 

.150.6l8l!.140,.59l!l.762,4lX 

Charleston 

146,605 

138,064 

156,802; 

91,269 

445 , 12:1 

217,2261 

2m.s79; 

40.5.5m 

Wilmington 

134,244 

107,117 

108.019| 

104,306 

142.758 

151.8X2] 

98,9<3' 

279.097 

Norfolk and New- 









port News 

420 

2X7 

3,52.764 

290,0371 

3.51.1371 

304,0121 

299,882 

820,6X3 

Baltimore . 

31 

21 

61,443 

51,982, 

92,20:1 

23.157 

SO.OH 

8 : 1 ,114 

Philadelplda. 

1 

4 

29.800 

16,707! 

2I.2S4 

8,06 

24.7,52 

11,1.34 

New York . .... 


9 

28,207 

37,027! 

30.229 

12,970! 

149,970 

30.022 

Boston . .. 

44 

77 

50.046 

40 ,ml 

44.:i(;2 

30,1 

n2.:j67 

88.043 

Ban Francisco 

84 

6S 

71,132 

81,367 

112,390 

127,233 

1.58,890 

189,.561 

Seattle and Tacoma 

.53 

IS 

82.226 

191,384 

:154,965 

608,935 

416.978 

277.269 

Houston 

1,071 

723 

480,294 

466,1S5 

II 


a 

a 

Lar'^do, Eagle Ihuks, 

rtio 

2 

8 

7«6| 

44,271 

71.055 

• 

2,077 

( 

9,707 

Minor poluta. 

107,24S| 

102,931 

151,359 

114,400 

CT.lO^j 

27, 00 : 1 1 

30,645, 

52,990 

Port 

1910 

1905 

1900 

1895 

1890 

1885 

1880 

1S75 


Galveston. |2,501,4t2|2.870,336]t,710,203 1,659,99I)i 860,112 4t>3,4ii3 

f’ort Arthur and 
Texas City 103,778 

New Orleans ,315,328 2,680,520 1,807,153 2,584,115 1,973,OTlii .592, 

Mobile 255,065 329,556 340,646* 253,287 201,9fr .071 

Pensacola .. 1«38,234 1!)5 151 

Brurwwjok . 227,301 199,103 94,278| 

iSavanimh 1,365,825 1,877.343 1,088,807 944,4101 950,517 728,087 

Charleston 228,728 225,366 205,523 425.4S7 327,079 50* .802 

Wiimuigton 312,511 375,383 | 282,300j 234,621 134,916 94.0.'il 

Norfolk and New¬ 
port News 587,363 841, 432,72' 472,54 0 404,a'>fil 545,41^ 

Baltimore 85,526 72. 101.04X1 “ I 

J'hiladdphia 2,581 13. 36,238! , " i 

New York. 40,706 33. 119,215! 187,794 176.502 99,200! 

Boston 14.702 83, 118,891] 


480,352| 354.927 


.504.654 993.4Kl 
35K.071 320 822 


741.0181 iTK},727 
464.:{32! 412.931 
78,H70j 76.tH)l 

5tM).m2 387,279 

a ' (I 

u I d 

220.426: 179,163 


“ Not shown separately. 

* Includes receipts oi Ponsaoolu. 
' Included in receipts of MobilOi 
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Table LXVIII.— ('onsumption of Amebican Cotton in the World, by 

Countries 

(In thousands of running f)nlps, counting round as half bales, linters not 

included) 

{From “ Yearbook, Neo' York Cotton Exchange”) 


CoiiMinied in ^ 

11)28- 




1932- 

1933- 

1934- 


1921) 

1930 



1933 

1934 



United States . 

r,,778 

5,803 

5,084 

4,744 

6,004 

5,553 

5,241 

6.221 

Great lintuin . 

1.936 

1,390 

944 

I ,.323 

1 ,.36.5 

403 

941 

1,295 

Austria and Hungary. 

103« 

70- 

III 

124 

134 

1S5 

128 

150 

UoIriuitv. 

'Ml 

184 

141 

152 

172 

15,' 

122 

150 

(‘zcchwlovaiia. 

375 

329 

284 

279 

247 

227 

180 

242 

Denmuik. 

21 

20 

23 

24 

2S| 

34 

32 

30 

Finland . 

34 

30 

33 

33 

32 

46 

49 

49 

France . 

820 

746 

738 

599 

808| 

781 

535 

660 

Germany . 

1,020 

947 

748 

906 

073 

009 

376 

390 

Holland. 

151 

I5G 

148 

128 

133 

130 

79 

81 

Italy . 

741 

681 

4i)5 

587 

7)4' 

663 

400 

42.5 

Noiway and Sweden. 

101 

100 

85 

121 

no' 

133 

12’ 

126 

ihdand. 

208 

189 

183 

174 

240 

237 

204 

217 

Fuitiigal . 

56 

56 

52 

40l 4'J 

51 

46 

41 

liushia . 

389 

290 

80 



80| 35 

89 

Spain ... 

280 

259 

242 


308 

314 

248 

20t) 

Switzerland.. 

53 

47 



53 

50 

36 

28 

Other coMiitneb iii Europe... 

129 

IK 



72 

7. 

82 

85 

Total foi European couli- 









neiit . 

4,707 

4.227 

3,440| 3.55( 

4,0711] 

4.236 

2.7.39 

2, ‘103 

China. 

304 

292 

362 

SH3 

748 

423 

2.Vi 

104 

India... 

33 

10 

60 

190 

106 

41 

39 

34 

Japan... 

1,198 

1,095 

962 

1,623 

1,847 

1,857 

1,737 

1 .6.55 

Total for the Orient. 

1,535 

1,397 

1,384 

2,090 

2,701 

2,32J 

2,032 

1,793 

Brazil. 









Canada . 

243 

186 

179 

1<)8| 187 

238 

226 

244 

Other counlnea**. 

27 

18 


11 

4fi 

3f 

27 

23 

Total varioub. 

270 

204 

204 

209 

236 

273 

253 

267 

Total world .. 

15,226 

13,021 

11,056 

oc 

14,386 

1 ' 

13,780 

11,206 

I2.5;i9 


« Covers Austiiii only. Huiinary included in other couiUries. 

Includes Mbmco and numerous cuunliieb of Central and South Amenu. 
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Table LXIX— Cotton: Mill Consumption ok Amekkan and Otheu 
Ghowths in the Would, United States, and Fokeign ('ountkies, 

1915-191G to 1934-1935 
(In thousands of halps*’) 


1 

\’ o<i r 1 mf?i n II 1 n ir 

1 

Woild 

United Siate.s 

1 

1 

Foicigii coiiiUtieb 

Aug. 1 

i 

All Arnen-I 

Othei 

Vll 

Ainet i- 

1 

(Hher i 

All 

Vincn- 

Other 


growths rail" 

1 

glUWtllh 

giowt hh 

ciin*^ 

1 

gi owlhs 

1 

1 

j 

growtlib 

c'ln" 

growth 

1915 19I(> 

21,078 13.039 

8.939 

0.398 

0,081 

317 

1 

15,580; 

0,958 

8.1.22 

IDItv 1917 

21,109 12,501 

8,548 

0,789 

6.470 

319 

14,320 

(),091 

8,229 

1917- 1918 

18.61010,871 

7,045 

G,50(i 

0,382 

184 

11,950 

4.489 

7.401 

1918 1019 

10.705 9,909 


5,700 

5,5!)(J 

170 

10,939 

4.319 

0.020 

1919 1920 

19,300 11,898 

7.402 

0.420 

0,003 

417 

12,880 

5,895 

0.985 

J920-1921 

10,905 10,208 

; 0,037 

4.893 

4,077 

2!0 

12,012 

5.591 

0.421 

1921-1922 

19,990 12.209 

1 7,781 

5.910 

5,013 

2‘)7 

14,08(1 

0.59(1 

7.484 

1922-1923 

21.325 12,449 

8,87o: 

0.000 

0.322 

344 

14.059i 

0.124 

8,535 

1923-1924 

19,982 10,917 

9,005, 

5.081 

5.353 

328 

14.301 

5,.504 

8.737 

1924 1925 

22,042 13,311 

9,331 

0.193 

5.917 

270 

10,449 

7,394 

9.055 

1925 1920 

23,930 14 010' 

9,920 

(1,150 

(),I7(1 

280 

17,474 

7.834 

9.010 

1920 1927 

25,809 15,748: 

10,121 

7.190 

0.880 

310 

18.079 

8,808 

9.811 

1927 1928 

25.285 15,570 

9,709 

0,834 

0.535 

2i)9 

18,451 

9 041 

9,410 

1928 1929 

25,782 15,220 

10,550 

7.091 

0,778 

313 

’ 18,091 

: 8 148 

ID,213 

1929 1930 

24.87|,13.021 

11.857 

0,100 

5.803 

303 

, 18,772 

. 7,21S 

11.551 

1930-1931 

22,402 11,050 

11,340 

5,203 

5,084 

179 

17,139 

; 5,972 

11,107 

1931 -1932 

22,890 12.528 

10 308 

4 . 8(;o 

4,744 

122 

18,030 

: 7.784 

10,210 

1932 1933 

24.980 14,385 

10,001 

0.137 

0,004 

133 

18.849 

S.3HI 

10,408 

1933 1934 

25,324 13,780 

11,544 

5,700 

5.5.53 

147 

! 19,024 

8,227 

11.397 

1934- 1935 

25,283 11,200 

14,077 

5.3G1 

5.241 

120 

^ 19.922 

1 

1 


13,957 


^ " Americun’’ cgUoii means cotton ^lowu in Uio United Sl.ites. 

^ \ineiicun in innniiiR bales and other growths in )»aU*.s of 47H ponndh not. Pnoi lo 
1919-1920, [he quantities Kivon for woild consumption of all Krowths wcie repoitcd m balc^ 
of 500 pounds net jiid have been conveited to equivalent 478-pound l)aleN. 

Note Ftorn Bureau of ApucuUiiral Economicb, compiled fiorn loports of the Buieun of 
tlie C'ensiiR except consumption fiRUiCM for Ameruun cotton iii foreiKii roiintnes, which ii.'c 
compiled from the Yearbook of the New York Cotton KxchaiiRe, p 127, 1935. 

The hguic's foi the consumption of "other growths” m the wotld and in foieign (ountnes 
were computed l»y deduction. 
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Tablf LXX—Cotton Sekd: Pkoduption op Cotton Seed, Chude 
Cottonseed Oil, and By-prodxjcts; Price per Ton, Farm Value, 
AND C'RUsiiinos OF Con'CN Seed^ 192(>-1927 to 1935-1936 



Cotton need 

1 

1 Cottonseed products^ 



Season 







Ycui l)Cgin- 
ning 
AuguKt 

Produc¬ 

tion/ 

; I ,(K)0 
short 

tuns 

' uveiagc* 

1 price 
; pel ton 
! leeoived 
liy pro- 
diieerh, 
dollais 

l''ai Til 
value, 
#1,000 

(iuuntity 

eiuslied,'' 

1,000 

short 

tons 

Crude 

oil, 

1,000 

short 

ions 

C ake 
and 
meal, 
1,000 
short 
tons 

Linters, 

1,000 

running 

bales 

Hulls, 

i;ooo 

shoii 

tons 

li)2rt-lP27 

7,080 

21 .55 

172,131 


944 

2,840 ! 

1 ,042 

1,864 

l'J27-H»2S 

5,758 

;^5 04 

200,040 


738 

2,093 ; 

875 

I,:i20 


0,4.35 

: 3.5 2ti 

, 220,874 

5.0(‘>l 

802 

2,282 

1.080 

1.308 

11120-UI30 

0.500 

30 43 

200,521 

5,010 

78(. 

2,2:32 

1.038 

1 ,384 

HWO m\ 

(..100 

21 03 

i:i5.7.)3 

4,715 

721 

2,105 

824 ! 

1,304 

I0.1I -MKi2 

7.004 

0 52 

72,412 

5.328 

847 

2,402 

870 

1.5J1 

1032-10:12 

5,78:» 

io.:t5 

; 50,881 

4.021 

723 

2.0<):t 

741 

1.312 

1033-1034 

5,804 ; 

14 21 

82,474 

4.1.57 

052 

1.889 

801 

1,103 

1034 io.3r> 

4.282 ' 

34 70 

! 148.08() 

3 540 

554 

1.014 

805 

912 

1035 I0:i(i' 

4,775 

.31 00 

1 

150,877 


1 

1 

1 

1 

1 

1 




“ErtHmatod f!<iin tlio piocliu'ttoii of hiit (‘t)Ooii, aNsuniinu; (>5 pounds of .seed foi catli 
pounds of lint Urfeis to the eotton crop of the yem staled. 

* ('riishiiiKH and iirodueUs are not liirntcHi lo the ciop bpeeified. 
f f*reliinmaiy. 

Noi'i:: From Dureau of ARiicultural Econonncs. Quantity (niched and pniducis fn»ni 
“flotton Production and Di.slnbution,” annual reports of the Puieaii of the Cenbus 
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Table LXXI.—Quantities of the Several Produc ts Obtained per Ton 
OF Seed Crushed, by States, for the Years Kndino .Iuly 

31, 1922, 1923, and 192-1 


iVoducts <)l)tamc<4 pouiuLi 


Stall’ 

Total 

Cnido ()d 

rake and 
meal 

Ilulia 


1 

1924 

1923 

1922 

1924 

1923 

1922 

> 1 

1024 1923,1922!1924 

! 1 


Uaited States .. 

1.884 

1,903 

1,900 

20G 

309 

309 

018 

918 

901 

569 

5S2 

623 

- 

94 

67 

Ataliama . . 

1,900 

1,884 

1,878 

321 

311 

308 

911 

921 

889 

571 

568 

020 

07 

84 

Cl 

ArkansaB. 

1.8G4 

1.923 

1,889 

2H4 

312 


860 

896 

8.56 

618 

623 

663 

102 

92 

65 

Oeorgia . 

1,8915 

1,882 

1,900 

310 

317 

32! 

958 

957 

901 

512 

504 

600 

no 

104 

69 

Louisiana . . 

1,809 

1,874 

1,882 

285 

310 

314 

917 

922 

016 

505 

5.M 

589 

102 

88 

a 

Mississippi 

1,890 

1,901 

1.896 

329 

330 


8.50 

880 

880 

606 

.595 

617 

111 

06 

70 

North Carolina. 

1,868 

1,875 

1,884 

322 

333 

320 

941 

911.5 

913 

513 

.549 

5.55 

92 

88 

66 

Oklahoma 

1,850 

1,879 

1,911 

277 

273 

290 

948 

943 

928 

522 

552 

024 

103 

111 

61? 

South Carolina . , 

1.870 1.893 

1,894 

311 

322 

315 

959 

92S 

912 

490 

523 

5S0 

, llOi 120 

S7 

TenncaHot' 

1,89! 1,891 

1,8791 

276 

315 

306 

826 

853 

838 

677 

m 

671 

112 


(A 

'I'c-xos . 

1.889,1,930,1,917 

282 

295 

293 

927 

HI 7 

916 

5S2) 5(17 

04S 

9S 

91 

1)0 

All other BtftlAjs 

l,89:i 

; 1,900 1,933 

309 

1 

310 

324 

b8M 

892 

909 

006 

624 

m 

90 

IMl, 61 


Table LXXIl. -Nttmlek CV)TroNSEET>-oiL Mills and Theik 

Distutiuttion 


State 

Total 
niunher 
o( cotton 
seed oil 
mills 

TsiuhIkt of uittdii wvil oil iiuIIb rnishiiiK — 

Less than 
1,000 tons 

j 

1,000 hut 
Jos'! than 
2,01)0 tons 

2.01)0 hill 
than 
5,000 tons 

.5.000 hilt 
lev*, tli.in 
10,090 
ton.-> 

10.000 hilt 
Ji’sh than 
20 , 18)0 
lonH 

20.000 
fniiN ami 

evp! 

UmtedStates. ... 

.532 

53 

56 

lb? 

161 

7.-, 

17 

Alabama.. 

33 

0 

G 

n 

1 

,3 


Arkansas 

29 

4 

■> 

•• 

') 

9 

5 


Georgia 

52 

13 

i 

n 

12 

5 

1 

liouisiana ... 

20 

0 

M 

.1 

6 

.1 

4 


Mississippi 

41 

3 

t| 

!) 

It 

6 

1 

North Carolina 

58 

1 

7 

2> 

1.) 

G 

1 

Oklahoma .. ,. 

42 

7 

•r 
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47 
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72 

32 

8 

All other states. 
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Climate, India, 273 
Mexico, 273 
West Indies, 273 
Cloth, making cotton, 540 
bleaching, 554 
dyeing, 554 
mercerizing, 554 
preparatory ])ro(‘esses, 544. 
printing, 554 
spinning, 550 
weaving, 553 

Coker, Ilartsville colt,on, (iO 
Webber cotton, 75 
Connnunity it)iprovc?ii(*nl, 200 
Composition, col ton jdants, 21t>- 
21S, 220 

influenced, by soils, 225 
varietjes, 227 
Composts for c,ot,lon, 245 
Coitjpress, col Ion, 400 
gin, 40H 

Cook, Co(ik cot ton, 00 
length of filx^rs, 140 
lint inde\, 15S 
Cooperative mark(4ing, 410 
Ctirrelation of cliaraclers, 175 
Cost of ])vo(luction, 479 
regional variation, 483 
Cotton Belt, ar(*a of, 23 
ciiniab^, 207 
divisions (»f, 23 
Cotton dusting ninc.hincs, 353 
Cotton exports, U. S., 22, 550 
Cotton fabrics, early history, 1 
Cotton fibers, 142 
arrays, 152 
development, 142 
environment, otTect of 147 
fiber sorters, 150 
fineness, 155 
form and structure, 145 
length, 148 

measuring length of, 150 
number per seed, 155 
strength, 152 
uniformity, 155 
Cotton imports, U. S., 559 
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Sudan, 13 
Brazil, 14 

British West Afri(!a, 13 
Centxal Aintirica, 20 
China, 6 

l^^ast and South Africa, 14 
lOast Indies, 7 
Egypt, 10 
India, 5 

Indo-China and Siam, 7 
Japan, 7 
Mexico, 19 
Peni, 17 

South American countries, other, 
18 

South Sea Islands, 20 
Southern Eun»pe, t) 

United States, 20 
West Indies, 20 
Western Asia, S 

Cotton lint, cheniu'al composition, 
158 

color and lust (a*, 155 
Colton manufactures, 23, 541 
Cotton mill machines, 544 
balti breaker, 544 
carding machine, 54<i 
combing machine, 548 
creel, 552 

drawing fram(% 549 
loom, 553 
picker, 544 
jirinting machine, 554 
slasher, 553 
spinning machines, 550 
Cotton mills, in foreign countries, 
543 

history of, 542 
ill U. S., 23 

Cotton seed, Viushel weight, 96 
crushed, 580 
development, 137 
fuzz, 97, 147 
number in a lock, 94 
oil mills, history, 503 
number, 581 
produced, 580 



INDEX 


585 


Cotton seed, products fn)Tn ton of 
seed, 515, 581 
vSizc, 96 
structure, 97 
vitality, 291 
Cotton species, 31 
Cotton staple, length in tJ. S., 25 
Cotton statistics, 556 
jKTeage harvc8t(!d, 1866 to 1935, 
559 

consumption, of American colton 
by eounlric's, 578 
ill IT. wS., 1915 to 1935, 579 
world’s, 578, 579 

discounts and premiums, for 
grades, 575 
for staples, 574 
export ports and n;eeipfs, 577 
exports, and imports liy countries, 
576 

U. S., 1866-1935, 559 
ginned by sptieifietl (hiles, 5(»5 
gins and bales ginned, 564 
grade and staple length in U. S., 
572 

imports, U. S., 1866- 1935, 559 
prie(; per pourul ree(‘iv(‘d }>> 
gro\v(*rs, 575 

protlueing an‘as of world, 568 
pnxku'tion, American Egyptian, 
562 

by countri(‘S, 568, 569 
S(ja Island, 563 
by stall's, 561 
U. S., 1866-1935, 559 
world's, 568, 569, 571 
spindles, world’s, 544 
yields in U. S., 559 
Cotton varieties, 41 
classes of, 45 

leading varieties in U. S., 53, 54 

nature of, 41 

number, 42 

origin, 43 

registration of, 44 

relative value, 45 

species represented, 44 

standard commercial, 42 


Country damage, 451 
CrosRl>re('ding, how done, I9ti 
Crossing, natural, 197 
Culture, cotton, 281 
arid regions, 302 
cultivation, 29() 
fon'ign countries, 303 
hoeiug, 298 
plnntJiig, depth of, 290 
methods of, 289 
time of, 287 
plowuig, d(‘ptli of, 28ti 
nu‘1 hods of, 282 
time of, 285 

seed to plant, <puintity of, 29! 
s<‘e(l-bed preparation, 287 
single-stalk culture, 29ti 
spacing, 292 
stalks, disposal of, 281 
siihsoilitig, 287 
topping cotton, 302 

1 ) 

l)aniag(*<l (*o(ton, 451 
country damage, '15] 
falsc'-paeked cotton, 453 
gin-cut Ktai}lc, 452 
immnfaire staple, 152 
ini\ed-paek<!d cotton, 453 
Ijcrished staple, 452 
pickings, 452 
reginned r:ot-ton, 452 
repack(‘d cotton, 452 
transportation damage, 151 
wat('r-packed cotton, 453 
Tlclinting, 509 

Denham, spennatogenesis, 131 
Deterioration eottoi* varieties, 207 
Dewey, strength tif liliei's. 153 
Diseases, cotton, 30(» 

angular half spot, 330 
anthracnoee, 323 
crazy-top, 104, 336 
damping-off, 336 
Diplodia boll rob 
Pusarium boll rot, 334 
magnesium deficiency, 330 
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DisetisoH, motion, root knot, 31U 
rust, hla(‘.k, 329 
cluster cup, 335 
Horo skin, 330 
Texas root rot., 332 
wilt, 300, 319 
will-r(*Kistant varieties, 311 
Driers, seed cotton, 409 
Dugpar, class(‘K of vnrn'tit's, 45 
Dtinljivy, c.orrelMtion in cotton, 170 
Dusting niacliint's, 349, 353 
Dyeing (!otlon goods, 554 

10 

lOcoiogical r(*l!i.l.ions, 117 
inst'cl., 118 
])lant, 117 

Economics (»f cotton f)roduction, 478 
cost of ]iroductjon, 179 
efficiency in fu.rm inanngenn'nt, 
■19fi 

FiVer Monnal Clranarv IMan, 4*15 
fmanci;d condition t)!’ growers, 480 
finaiicing gro\vi‘rs, 488 
foreign coinix'tition, 478 
growth of t(*n;incy, 492 
lack of economy, 495 
one-crop system, 490 
overproduction, 493 
shan'-cro]) system, 492 
E<Igertoii, anthracnose, 323 
Emliryo, (uitton seed, 97 
develoj)m(*nt of, 137 
polycunhryony, 137 
Endosjx'nn, 130 
Ewing, Ex])res.s cotton, 03 
Foster cotton, 05 
Salsbury cotton, 72 
shedding of bolls, 124 
Exchange, New York Cotton, 404 
contract, New York futures, 408 
Exchanges, cotton, 401 

closing exchanges, effect of, 474 
delivery on future contract, 470 
evolution of exchanges, 461 
future (jontracts, 464 
hedging, 469 


Exchanges, cotton, influence of ex¬ 
changes, 471 
legislative (control, 475 
objections to excliango, 474 
preparation of cotton for deliv¬ 
ery, 471 

speculation, 470 
spot cotton, 404 

F 

Fertilization of ovuh‘, 135 
Fertilizers, 229 
amount. us(*d, 250 
barn manures, 243 
cunuilalivc' elT(‘ct of, 247 
for ditferent states, 235 
effect, on composition of jdants, 
224 

on maturity, 210 
green manur(‘s, 244 
guanos, 245 
liistorv of, 229 
lioiiu‘ mixed, 249 

judging needs by looks of plants, 
248 
lime, 243 

maintaining productivity by use 
of, 231,248 

inetlaxls of ap])lying, 210 
nitrogi'nous, 238 
amount to us(', 240 
relative value, 239 
time 1o apply, 241 
pliosphatic, 232 

amount to apply, 234 
basic slag, 233 
need for, 233 
rock j)hosphat.e, 232 
superpliospbate, 233 
time to apply, 238 
plan for test, 249 
potassic, 242 

amount, to use, 243 
value, 242 

profits from the use of, 251 
relation to cotton diseases, in, 248 
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Fertilizers, used lu foreign countries, 
251 

Brazil, 251 
China, 251 
251 

India, 251 

Fertilizing eonstitiient.s in cott,oii 
plants, 221, 231 
Fibers, cotton, 142 
Flowers, structure of, 91 
dovelopinent of, 128 
Foreip;n eoinpetitjon, 478 
J*\ituro market, 442 
Futures, coni met for, 401 

G 

Ciiiro Hill cotton, 39 
Geriniiiation testing, 213 
Gilbert, cotton wilt, 307 
Ghi, churka, 3, 392 
modern s;nv', 399 

ch»aiier and separator, 400 
condenser, 403 
gin hnislios, 402 
press, 404 
saws, 402 

Ginning eott.on, 392, 409 
churka gin, 392 
cost of, 411 
roller gins, 392 
saw gins, 394 
Wlatney's gin, 394 
Glands, internal, 1(X) 

Gore, oogenesis, 12H, 130 
Gossypium, 29 
Gossypiuin arboveuin, 38 
liarbadi'use, 31 
brazilic'nse, 33 
congloineratum, 33 
herbaceuin, 37, 38 
liirsutum, 34 
indicuin, 38 
laiifolium, 34 
jnaritiinum, 31 
niexicanum, 35 
nanking, 38 
peruvianium, 36 


Gossypium punclntum, 32, 40 
purpurastxms, 33 
racemoHuiu, 33 
religiosiiin, 35 
rubruiu, 38 
taitense, 33, 40 
vitifoliuni, 31, 35 
Gossypol, 227 
Grades, cotton, 421 

Ani{*rican-Kgyi>l mn, 427 
description of, 421 
half and (piartcr, 423 
iinprovenuiiit. by stonigc, 14t» 
Sea Island, 42(> 
value of, 455 
Guano, 230, 245 


Hall, Tri-Cook cotton, tJO 
Hammond, iiidigi'iious cottons m 
America., 21 

Handy, cotton in Brazil. 15 
Harvn^sting cotton, 377 
Berry cotton ])ickcr, 389 
holly cotton, 381 
iiK'cIianical pK'kcrs, 382 
j)icking ]»y hand, 378 
Rust cotton picker, 391 
snai)p('d cotton, 3SJ 
stripper or sl<‘d harvester, 383 
Hedging, 409 
Heredity, lt>3 

IIopi)er, cotton, or flea, 372 
Hulls, cctfton seed, 517 
Hunter, W(*evil centnd, 348 
Hybridization, limits oi. 194 

I 

Indigenous cot Ions in 1' S., 21 
Insects, eotton, 338 
aplns or louse, 370 
boll weevil, 339 
bollworin, 368 
grasswairin, southern, 307 
hopper or flea, 372 
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Insects, cotton, leaf worm, 365 
pink bollworm, 361 
rapid plant bug, 373 
rod spider, 369 
square borer, 369 
Stainer, 372 

tarniHlicd plant bug, 373 
thrips, 374 

J 

Judging cotton pliuits, *206 
score cMird, 207 
Jmners tree cotton, 11 

K 

Kearney, soil and fila^r lengtli, 148 
inberituiu‘e, cotton, 163 
Kidney coti.on, 33 
King, King cotton, 67 
King, water requinunenis, 106 

1 . 

Leake, cotton in!n*ntanoe, 165 
Ivcuves, shape and structure, 88 
Iji'vant cotton, 37 
Life liistory, lime required, 119 
IJght Halations, 113 

growth, sunlight and, 113 
length of day, 115 
photosyntliesis, 115 
Linkage of cha.racte.rs, 170 
IJnt frecpiency, 158 
Lint index, 158 

Lint length, production by stales, 
573 

Lint jK'r(!cntage, 156 
Linters, 97, 516 
grades of, 517 
uses in spinning, 539 
IJoyd, sunlight and growth, 114 
Long-draft spinning, 210 

IVI 

Mallow family, 27 
Malvaceae, 27, 28 


Mandeville, mythical stories, 4 
Manufacturing cotton goods, 540 
cotton mills, 542 
history, 540 

inventions in England, 541 
making cloth, 543 
Marketing cotton, 434 
commercial values and spinnable 
cotton, 456 

consuming markets, 441 
cooperative marketing, 446 
distribution of American cotton, 
436 

early hist ory, 434 
grades, value of, 455 
hedging, 469 
interior markers, 440 
markets, export, 442 
foreign, 442 
future-, 442 
primary, 437 
perifxl, marketing, 444 
present system, 437 
prices, market, 443 
regional names and values, 456 
relative value, raw eotton and 
cotton goods, 458 
selling ill the soxh \, 450 
staple lengths, value of ditlerenl, 
455 

warehousing cotton, 450 
Marketing cotton seed, 504 
Meuile, Meade coU(»n, 68 
M(!al, cottonseed, 518 

use of meal and cake, 520 
Mebane, Mebane Triumph »*otton, 
68 

Mendelian inherit an(X‘, 163 
anther color, 165 
boll shape, 165 
boll-lock number, 165 
fiber color, 167 
fiber length, 167 
leaf color, 163 
leaf shape, 164 
petal color, 164 
petal spot, 164 
seed fuzziness, 167 
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Mendelian inheritance, shoot branch, 
164 

Menders law, 163 
Mercerizing cotton goods, 554 
Metazenia, 180 

Morphology of cotton plants, 84 
Mutations, 171 
bud mutations, 174 
Myths about cotton, 4 

N 

Nanking, or Nankeen coHon, 38 
Nectaries, 98 

O 

Oil, cottonseed, 521 
refined, 521 
use of, 523 

Oil conteni of cotton seed, 501 
efleci of enviromncnl on, 502 
Oil-mill processes and machines, 508 
cakt! forming, 513 
cleaning seed, 508 
cooking Tiieats, 512 
crushing meats, 511 
dcliniing s(‘ed, 509 
grinding cake, 515 
hulling seed, 510 
pressing cake, 514 
separating meats and hulls, 510 
Oil mills in U. S., 503 
One-crop system, 490 
One-variety communities, 209 
Oogenesis, 130 
Orton, Dixie cotton, 62 
Ot'^erproduction, 493 

P 

Palmer, cotton classing, 456 
Peruvian cotton, 35 
Peterkin, Peterkin cotton, 70 
Phyllotaxy, 85 
Physiology, 101 

Pierce, Thurberia boll weevil, 339 


Pink bollworm, 361 
appearance, 362 
control mc'asuros, 364 
Planting seed, dehnling, 212 
liiuulling, 211 
testing germiiijition, 213 
Plowing cotton land, 282 
d(*pth of, 286 
subsoiling, 287 
time of, 285 
PoIl(u», 135 
vial)ilify of, 196 
PoIIiiL'ition, 135 

Precipitation in Colton Hell, 267 
Printing cotton goods, 554 
iVopiigalion, asexual, 205 
Prot ein cont.imt of s(‘ed, 502 

Q 

Quantitative charju'ters, inh(‘rit 
aiice, 170 

11 

Rt^gional naiiu's an<l A^alues, 450 
bend(irs, 456 
creeks, 456 
per*I<*rs, 456 
rivers, 456 
st aples, 456 

Reproduction, sexual, 128 

Root systiun, 90 

Roots, structure and form, 88 

Rotations, 252 

Rowdea, Rowdi'u (■f>ttoii, 71 

S 

Samplers, licensed, 433 
Samples, drawing from l)ah‘, 431 
Saunders, Aciihi cotton, 54 
Foster cotton, 65 
Ijone Star cotton, 67 
Scherer, bowing cotton, 3 
Sea Island cotton, 31 
Seed, official standards for, 5<K5 
number in boll, 139 
parts of, 499 
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Seed, rogisterod or certified, 210 
Seed products, 499, 581 
hulls, 517 
1 inters, 510 
meal, 518 

nun»erous uses, 523 
oil, 521 

ton of sc'od, from, 515, 58J 
valuf* of prodiKits, ^199 
S(‘ed-I)ed piepaialion, 287 
Hluir(*-crop sysltun, 492 
Shear, Tfixas root rot, 332 
Sliedduig, 123 
CMUse, 125 

mechanism of nhscissioii, 123 
normal shc<ldiiig, exU'iit of, 124 
Sho(*mak(u-, lOxjiress cotton, 03 
Smilli, angular leaf spot, 330 
Soil fertility, and length of slaph^ 
2 ()() 

a,nd lint. pcMTaaitage, 2t»0 
Soil nutrients removed, by corn, 231 
by cotton, 231 
by oals, 231 
Soil relations, lit) 

flowering, soil butility, a.iid, 117 
Soils, of Africa, 205 

chemical propi*rties, 254 
Cotton Belt, 254 
of Egyi)t, 204 
of India, 204 
j)liysieal structure, 255 
i'(‘gioiis, 250 

alluvial regions, 200 
Atlantic and Gulf Coastal J’lain, 
250 

c.otton-soil types, 203 
Piedmont and Ozark plateaus, 
201 

Western Prairies and Plains, 
262 

of South America, 205 
Spacing cotton, 292 
Spermatogenesis, 131 
Spinning machines, 550 
Spinning qualities of cotton, 525 
certain medimn staple varieties, 
533 


Spinning qualities of cotton, certain 
varieties long staple upland, 532 
effect, of bale compression, 537 
of bale fumigation, 537 
grades, upland, tinged and stained, 
531 

uiiland white (cotton, 529 
Sea Islaiitl, M(‘ade, and Egy])ti:in, 
535 

special value h^gyptian and Peru¬ 
vian (!otton, 538 
Spot eottou, 404 
Standards, eotlon, 415 
!)oxes of, 423 
staph* length, for, 428 
Staph*, haigths, ('fleet of environ- 
m<*nt on, 147 
in i;. S., 572 
valia* of, 455 
Stapling col ton, 429 
Statistical svstem in Uniti'd State's, 
557 

Statistics, cotton, 550 
Stem structure*, 88 
Storage, cotton st‘t*d, 507 
Storm re'sistanee*, 90 
Subsoil ing, 287 

Sudan, cotton m Anglo-Egyjjtlan, 13 
Summerour, Half and Half c.otton, 
05 

T 

Taxonomy of ce»tton, 27 
Temperature ndations, 109 
flowering and, 112 
ge'rmination and, 109, 111 
growth and, 110 
tissue* temperatures, 113 
yiedds and, 113 

Temperatures, C/otton Belt. 208 
Tenderable cotton, 453 
Textile iiiacbiiiery in India, 3 
Toole, Toole cotton, 73 
Trae^y, cotton varieties, 43 
Tree erotton, 11, 16, 38 
Truitt, Truitt cotton, 73 
Tyler, cotton varieties, 43 
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Upland cotton, 34 

Uses of different kinds of cotton, 525 

V 

Variations, 101 
continuous, 161 

dis(^ontiimou.s, or licrilahh*, 102 
Varieties, cotton, niisccllaneous, 70 
Argentine, 81 
Brazilian, 81 
Chiiu'se, 78 
Kgypiian, 11, 79 
Indian, 77 
Beruviiin, 80 

i^ina, Amcrican-Egypliiin, 70 
X - 30, 70 
Sea Island, 70 
South African, 80 
Yuma, Aiiicricaii-lOgyplian, 
70 

registration of. 44 
upland, (dasaos, 45 
location, 53 
(h'scripl ions, 52 
A(iala, 54 
Acala-5, 55 
AcaIa-8, 50 

Alienas Tx>ng Staple, 52 
Ambassador, 50 
Bohemian, 57 
Bottoms, 57 
Boykin, 57 
Brannon, 58 
Clovpland-5, 59 
Cleveland-884, 59 
Cleveland Big Boll, 58 
Cleveland, Piedmont, 58 
Cleveland, Wannanmker, 58 
Clevewilt, 59 
Cliett Superior, 59' 

College No. 1, 59 
Columbia, 59 
Cook-1010, 60 
Cook-307-6, 60 
Cook, Alabama Station, 6C 
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Varieties, upland, descriptions, Cook 
Rhyne's, 61 
Cook s Ix)ng Staple, (K) 
Culpepper, 61 
Dclf<»s, 61 
Delfos-631, 69 
Delta and Pine Land-8, 61 
Delta and Piiu* l.;uul-10, 6! 
Deltapine, 62 
Deltatyp(^ Webl)(‘r, 75 
Dillon, 62 
Dixie-14. 63 
Dixi(‘-Afifi, 63 
Dixie-Tnuinph, 63 
Durango, 63 
JOxpn'ss, 63 
JOxpress-121, 64 
J0xpress-35(), 64 
Ex])resH-432, 64 
Express, Lightning, 64 
Farm Relief, 64 
Floradora, 64 
Foster, 65 
Fosler-120, 65 
Oriflin, 65 
Half and Half, 65 
Uurt.svilh', 6(i 
Hawkins' Improved, t)6 
Jackson, or AfncJin Lirnhless 
66 

Kitsch, 66 

Kekclii, 67 
Keno, 67 
lung, 67 
La-nkart, 07 
D'vvis' IVize, 67 
Jxmc Star, 67 
Meade, 68 
Mebane, 68 
Mexican Big Boll, 68 
Miller, 69 
Missdcl, t>H 
Mortgage Lifter, 69 
Nankeen, 69 
Okra, or Okra Ix'af, 69 
Parker, 70 
Peeler, 70 
Peerless^ 70 
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Varieties, upland, descriptions, 
Peterkin, 70 
Potit Gulf, 70 
Qualla, 71 
Roundleaf, 173 
Rowden, 71 

Px)wden-40, Arkansas, 71 

Rublee, 71 

Rucker, 71 

Russel, 72 

Salsbury, 72 

Sold hern Hope, 72 

Spniiells Grt'en StH*d, 72 

Stonoville, 72 

Supar lx)uf, 73 

Sunflower, 73 

Sunshine, 73 

Super Seven, 73 

Texas Bur, 73 

Tidewater, 74 

Tooh^, 73 

Toole, Covington, 74 
Trice, 74 

Trice, Mississippi Station, 74 

Tri-cook, 60 

Triumph, Mebane, 68 

Tnuinph-406, 74 

Waeona, 74 

Washington, 74 

Weblier, 75 

W^ebber-49, 75 

Wolborids Pet, 75 

Wilds, 75 

Wyche, or Jones* Improved, 76 
Variel.y tests, 209 
Vernalization, 109 
Vitality, (cotton seed, 291 


W 

Wannamaker, Cleveland cotton, 68 
Waste from spinning mills, 538 
Water relations, 101 
absorption, 101 

dry matter, production of, 103 
flowering, effect of wat(*r supply, 

104 

germination, water requirements, 

105 

growth and water supply, 106 
pollination, effect of rains, 105 
root dev(4opment and watt'r siqi- 
ply, 107 

taproot constriction, 104 
transpiration, 102 
Watr, species of cotton, 27, 31 
Weather, optimum conditions, 269 
Wtiaving, 553 

Webber, Columbia cotton, 59 
cotton breeding, 184 
Whitney, saw gin, 394 
Wild species of cotton, 40 
Wilt resistance, brec'ding for, 205 
Wilt-resistant varieties, 311 
Winters, instability of varieties, 41 


Yarn, counts of, and fabrics made 
525 

and staple length, 525 
and fiber strength, 154 
inerisuring, 525 
Yields, cotton, in U. S., 559 








